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Used Cars, 
Good Will 


Cadillac-La Salle Dealers 


Millions in money cannot buy good-will. 
Yet good-will is the only investment which 
will return sure success to the used car busi- 
ness of Cadillac-LaSalle dealers. 


So Cadillac-LaSalle dealers freely offer their 
integrity, their desire to satisfy, their busi- 
ness reputation to secure the good-will of 
their customers. 


You need never hesitate to rely upon the 
Cadillac-LaSalle dealer’s word in the matter 
of used cars. You may be sure that he will 
not risk his future in his dealings with you. 


CADILLAC MOTOR CAR COMPANY 
Division of General Motors 
Detroit . - . Michigan 
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Will History 
Repeat? 


Early in 1925 investors were offered 
the opportunity to purchase shares in 
Financial Investing Co, of New York, 
Ltd.,a general investment trust under 
management of United States Fiscal 
Corporation. 

Between April, 1925, and April, 
1928, an investment of $1550 in 100 
shares returned a cash profit of $470 
and the investor could have sold his 
stock at a market profit of 8875—a 
total three-year profit of $1345 on 
$1550 invested. 


Two Dividend Increases 


nd rate of 10% was 
‘creased to 12% July 1, 1927, 

‘uly’ 8, 1028. Six extra cash dividends 
‘also been paid, making 
tthe 810 par yalue shares 


‘teat toan 
By 21920 (amen) 475 onmentrnee tO) 2038 


You May Now Invest In 
SECOND FINANCIAL 
INVESTING CORPORATION 


All the shares of Financial Investing Co, of 
New York, Ltd., having been sold at prices 
increasing from’ 815 to €28.25 per ahare, 
United ‘Staten Piseal Corporation bow offers 


ry ll repe 
pllente the mccean ofthe od 
Drafts to shareholders 

"You now have the opportuni 
anoriginal stockholder” to invest 8100, 8500 


Learn How to Make 
Big, Profits Conservatively 


Tis all © 
vestment 


lained in our booklet, 
rust —from the Tnvesto 


Second F 
Investing Corporation. Mail the cou 
‘pon und profit by reading this free literature. 


UNITED STATES FISCAL 
CORT ORATION 


Managers of 
Second Financial ‘gesting Corporation 


Financial Investing Co. of New York, Lid. 


United States Facal Corporation 
Please oced son Sxmediatel fr 

lease send me, immediately, your free 
booklet that tells how I ea invest for 
nancial independence, 
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A Shoe-string Adventure 
in the Stock Market 


By Wattace Ames, Financial Editor 


CHAPTER I 
LL, boys, I'm all set for a kill: 
“announced Howard Bullard, 


as he and three cronies sat down 
and, began to deal the cards for their 
veehly ridge session, 
't be too sure,” suggested John 
Snyder, “T'scea ta remem that Sou 
wer the big loser last week.” 

“T wasn't speaking of winning at 
bridge, although there is no one in this 
hunch’ to worry me,” retorted Howard. 
“Twas just enlightening you. Tam going 
to clean up some of this easy money in 
the stock: market that 1 ear so much 

‘Andy Dyer joined in. “Every one I 
meet these days is dabbling in stocks 
and if they are making one-tenth the 
money they talk about they'll ll be sail- 
ing to the Riviera in thei private yachts 


this winter. T've been thinking of taking 
a flier myself,” 

“What did you buy, Howard?” in. 

ired Bob Stoddard, the fourth member 
of the gro 

“I didn’t buy anything yet,” explained 
Bullard. “Just made up my mind today 
to try my luck. I'm going to open an 


‘account tomorrow.” 
“Stop by and pick me up,” suggested 
Dyer. “I have a couple of thousand in 
the bank. I'll go down to the broker's 
office with you and get rich too.”” 
“Umph!™ grunted Bob. 
tip off my friends to sell short. 
two start speculating in stocks 
best sign that I know that the market is 
to break 
fey!” broke in John Snyder, “did we 
set together to play bridge or to listen to 
you fellows razz cach other?” 


CHAPTER IL 

“What you going to buy?” asked 
Andy as he and Howard started for the 
broker's office at noon hour the next day. 
ues I'll take a flier in Wright 
Aero,” said Howard. “I've been wateh- 
ing that stock. Only a few days ago it 
was selling below 100, ‘Tt has been going 
up to beat the band, sometimes ten and 
twenty points a day._ It’s over 200 now; 
‘wouldn't surprise me if it sold over 1000.” 

“Not for me,” remarked Andy. “You 
want to make money too fast. Tread in 
last night's paper about the merger of 
Chrysler and Dodge. T'm going to buy 
haga nal be sated with Do oles 


sea Bald bought 50 shares of 
Vright Acro at 290 on margin, put 
Up $2,500 snd Andy ‘ued he $2000 to 
margin 100 shares of Chrysler which he 
got at 88. And thus ends Chapter IT. 


CHAPTER III 
“What did Wright Aero do today?” 


inquired Bob Stoddard when the bunch 
got together a few nights later. 
“Plenty,” was the laconic reply of How- 
and Bullard, “T'was cleaned out today 
“That's tough. How's your Chr 
‘asked Bob, turning to Andy. 
reat! After the merger was an- 
nounced in the neemeres T guess all the 
Ror pepel began to sal prota} of them 
roe. he stock 18 podata 
from the price I Th ist sent the 
broker another $1,000 margin, If the 
stock ever gets back to near what I paid 
for it Tam going to get out, Otherwise 
Tm Freep too.” play b 
re we going to play bridge or aren't 
wet naked Yon Seer 


CHAPTER IV 


the trio met for lunch ‘nex 
ade up some figures Iw 


market that you would only have laughed 
at me. 

“While you have been Jos 
the market I have been 1 
making a lot of it too. Fi 


cone share of each, I did not buy on mar- 
gin, but outright, 
‘All T knew 


thout Wall. Street 
that if T went in on. a shoe-string fo 
quick turn T'd get it—the wrong way. 
But we had just gone through a few years 
‘of depression and the prices of even the 
best securities were low. When I bought 
stocks I planned to hold them several 
years if ‘necessary. I would receive 
dividends from most of them and maybe 
some day I could sell part or all of my 
holdings at a substantial profit. 
‘or the past. five years I have sat on 
ines with my stocks and watched 
the. crews ‘Three years ago T hex 
notice that people of my own acquaint- 
ance, who seldom dabble in the market, 
‘were getting interested. Two years ago 
this public interest was greater, during the 
last year still greater, and during the 
first half of this year it was intense. 

“T began to notice that friends, Tike 
you two, were plunging headlong without 
Thyme or reason. Although I was partly 
joking the other night when I said it was 
time to sell if you fellows were going to 
take a flier I got thinking it over after the 
game broke up and decided that it was 
ime to cash in my profit. 

“'So when you were (Continued on poge 5 
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in the Stock Market 
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‘going like lambs to the slaughter I called 
4p my broker and sald out my stocks, 
My $1,368 investment hrought me $5,742 
‘or a profit of 84,374 in addition to the 
dividends Ihave received during the past 
five years 

Win some of the stocks T bought 
went way up in price they were split up, 
several new shares. being given in ex- 
change for one of the old, Others gave 
stock dividends in addition to cash 
dividends. So, whereas I originally 
bought one share of each stock, I later 
owned anywhere from two to ten shares 
of some of them. 

“Here is the list of what T bought in 
1923, what I paid, what I sold for and 
what T made on each transaction.” 
‘Then Bob produced the following memo- 
randum: Price 

Paid, Receives Gain 
ania in 38 


Am. Bank Ne 
AAmerean Can 
dePoat 
Gon Bette 
‘earyIobuck, 
' Industriale 
5 Ral 
3 Utes & 
8 Indust Pi 
1S'ocks ai 
“Recently T read a news item about 
automobile stocks. It showed what $1 
invested five years ago would have paid 


dividends and increased market. value. 
Between January 2. 1928and June 15, 1928 
{$100 invested in General Motors would 
have amounted to $1,034, in Packard, 
$1,002, in Nash, $999, in Hudson, $469, 
in’ Studebaker, $200 and in Chrysler, 
81,97. 

‘81,977 in Chrysler! ejaculated Andy 
Dyer. Impossible! Why, I stand to lose 
£82000 in that stock.”” 

“ explained Bob, “but you and 

‘about two entirely different 
kinds of transactions, You bought on 
‘margin, blindly, at the recent high price 
created by wild speculation, You were 

bling for a quick turn. "The market 
woke and you now have your last cent 
tied up. If it goes lower and you can't 
raise more margin you will be closed out 
had bought out- 


this shoe-string business for us. Divide 
your money between good bonds and 
good stocks. Once in a while you may 


cash in a big profit on some of your 
stocks, but you'll never do anything but 
“feed the kitty” when you try for a quick 
turn, 
“What are you doing with your money 
now?” Howard Bullard asked Bob. 
“Tt is tucked away (Continued on page 6) 


bby investing in safe Pirat Mortage Bonds 


Follow the definite plan given in this 
book, and your financial independence 
“The plan works just as surely, whether 
{You are now earning $1,000 0 $100,000 


x is certain—each step plainly 
ted and absolutely safe—inde- 
pendent of luck, business genius oF 
speculation. 
Every fact has been harvested out of 
the 2 years experince of Cochran 8 
in the frst mortgage invest 
‘ment banking business. 
‘The plan is so simple, anyone can 
‘understand it—so definite anyone can 
{ollowit—andsocertain,noonecan fal. 
In addition to the Financial Independ- 
fence Plan and the unique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
fpood things of life, both while build- 
{ng your independent fortune and after 
you have attained it, 
We aie the mont sepia to rend 
this plain, straightforward, interest 
igh ing 


Send coupon. We employ no sales 
‘men, therefore none will call. 


atabllsed 1881—Never a toe eo any Investor, 
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How to Work with 
Tools and Wood 


‘This book explains in a simple, 
straightforward manner all the proc- 
esses of working with tools and wood, 
It takes all the mystery out of using 


tools and enables you to spend many inter- 
esting and profitable hours in your home 
workshop. Alldetails are clearly explained. 


Price $1.00 
Popular Science Monthly 
250 Fourth Avenue 
‘New York City 
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in the Stock Market 
(Cotinne rem mee 5 
in safe bonds. When prices are lower 
T shall probably buy some stocks again, 
Inut ‘whenever I do it will be for the 
long pull, and I will always fortify myself 
with a ‘substantial proportion of my 
Tittle nest egg in sound bonds. 
“Investments ia real estate mortgage 
bonds, public utility issues and shares of 
investment trusts and other good, home- 
pun investments will, get you ahead 
surely, which is better than trying to get 
Fich quick and not getting ahead at all: 


To Help You 
Get Ahead || 


THE Booklet lined below will help every || 
family ia laying out 2 financial plan 
‘They will be sent on request. | 
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“The Investment Trust from the In- 

saint” presents an expla 
orm of investment in easily | 
tunderscood terms, illustrated with some i 
teresting examples of how the general 
esement trust will help the man with $109 
Gr mote t0 pet ahead. Published for free 
liseribuion by United States Fiscal Coepo- 
‘ation, go Broadway, New York. Ask them | 
foe Booker TT, 


nent income ore you the 
Fat of your life on the bats of pour pr 
Tnving badger. ‘Weite for the booklet to 
Cocktan’ & NcCher Company, 4@ North 
Dearborn St, Chicago, I. 


How t Get the Things You Want 
tulls how you ean ay insurance a8 an active 
part of your program for getting ahead 
Knancially. Phoente Mutual Life isuranc 
Company, 328 Elm Sereet, Hartford, Coon. 
‘will send you this booklet on request 
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Mortgage Safety 

with many new 

\ Conveniences 

\ \UARANTEED United First 

Mortgage Bonds offer you 

\ the safety of a well-secured first 

\ mortgage — without any collec 
tion oF supervision woetis. 


Decide now to find out more 

about these tried and proven 

investment bonds— how they 

may be purchased out of in- 

come—how they will help 

youreach your financial goal. 

Write for further information olay 

UNITED STATES MORTGAGE 
‘BOND COMPANY 
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Don’t fumble and 
grumble 


AN BvEREADY Flashlight will 
‘spot a screw-slot in the dark so 
that a near-sighted man couldn't 
miss it! Great for little jobs of 
careful adjustment. And takes 

If the grief out of any other 
tedious, time-wasting work that’s 
got to be done in the dark. 

‘An Eveready Flashlight will 
set you right with the flashlight 
habit. That implies that you know 
your batteries, too, and always 
Joad your flashlights with genu- 
ine Eveready Batt Expe- 
rience will prove that you can't 
beat ‘em. They hold an extra 
share of endurance that keeps 
them coming through with plenty 
of light long after the ordinary 
kind are in the scrap pile. Loaded 
to the top with usefulness, they 
are, and when you reload a flash- 
light remember that. Get genu- 
ine Eveready Batteries always. 


A definite program for getting ahead 
financially will be found on page 
four of this issue 
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TY/OU te hearing much sboue “high com: 
ion”. .."high compressi ines” 


pression performance.” 

“What,” a great many car owners are as 
ing, “does ‘high compression’ mean to me’ 
Here is a simple explanatios 

Each cylinder of your engine may be likened 
toa muzzle-loading gun. The cylinder is the 
‘gun; the piston is the bullet; and the mixture 
of gasoline and air is the powder charge. 

‘The tighter you pack the powder charge in 
the gun before firing, the greater the force to 
the bullet. Similarly, che tighter you squeeze 
—or compress—gas vapor andair in the com- 
bustion chamber before ignition, the greater 
the force of the piston'sstroke. In other words, 
the higher the compression the greater the 
power. 


Higher compression in a gasoline engine 
is obtained by decreasing the size of 
the combustion chamber—either by 
mechanical design or by carbon for- 
mation =v ws + 

Up to the advent of Ethyl Gasoline, 
the compression of automobile en- 


ETHYL GASOLINE CORPORATION, 25 Broadway, New York City 


gines was limited by the compression limits 
of gasoline. For gasoline is not a perfect fuel. 
Ic explodes too soon (‘“knocks”) and loses 
power when squeezed beyond a certain 
point. 

That is why General Motors Research Lab- 
oratories developed ETHYL fluid, a com- 
pound which controls the combustion rate of 
gasoline sothatasenginecompressionis raised 
the “knock” is eliminated. And that is why oil 
companies are mixing ETHYL fluid with gaso- 
line to form Ethyl Gasoline—the standard high 
compression fuel. _ 


Within the last year, car manufacturers have 
been able to produce new models of higher 
compression and greater power. But the most 
immediate benefits of Ethyl Gasoline are found 
among the millions of owners of cars of ordinary 
compression, because with its use in such cars 
carbon becomes an asset. 
Ride with ETHYL. See what a 
E it makes on hills and 
nocking.” Less shift- 
ing. Faster pickup. Stop at an ETHYL 
pump today—it bears the emblem 
shown at the left. 


56 Church St, Toronto, Ont., Can. 


ETHYL GASOLINE 
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— the New Radio Sets Are Tested 


Institute Puts New Sets 
Through Vigorous Tests 


By sing thir apparatus, 2 rai 
i's ecto) ca Be seater 


We radio engincers in 


dustry have been making real strides 
in designing radio receiving equip- 
ment that comes closer to approaching 
the ideal, the Popular Science Ins 
tute of Standards has been concentrat- 
ing at the same time on the develop- 
ment of more discriminating and 
precise tests for radio sets 

From the very first, all Institute 
tests of radio products have been of 
such a nature as to do away with the 
iccurate human car as a means of 
judging the merits of equipment. Al- 
ways, quantitative or numerical meas 
urements have been obtained which 
show, by the movement of a needle 
across a definitely marked scale, just 
what a product will or will not do. 
By devising tests that provide such 
measurements, the Popular Science In- 
stitute has had a real basis for deter- 
mining the worth of products without 

sonal opinions or guesswork enter- 
Ing into the macter in any way. 


TOWEVER, there has been one 

poine that has been causing diffi 
culty. While tese results definitely de- 
termine a product's performance, there 
have been no means of measuring 
these test results except by compar- 
ison. This was because there were no 
established performance units. Now, 
however, the standardization activi- 
ties of engincering societies have 
vided bests tele for such meee 
ments based on the actual action of 
incoming radio waves in producing 
an audible ‘signal’ or sound at the 
loudspeaker. To find out the sensitiv 


ity, the selectivity, or the fidelity to 
tone of a radio receiving sct, these 
measurement units are applicd, and 
comparison as well as human hearing 
and Judgment is eliminated from radio 
testing as carried oa by the Popular 
Science Institute of Standards. 

‘To make such measurements, the 
laboratory appararus must duplicate 
in miniature the phenomenon that 
takes place in real radio transmission 
and reception. The carrier frequency 
voltages generated must be of a mag- 
nitude comparable to the voltages gen- 
erated in actual broadcasting stations; 
provision must be made for known 
modulation with any of the compo- 
nents of speech and music. 


THESE modulated radio-frequency 
voltages must be artificially reduced 
in strength in the space of a few feet, 
4s though they had traveled a thou: 
sand miles oF more. 

The excess power must be thorough- 
ly confined so that it cannot affect the 
most sensitive receiver while under 
test. In addition, a dummy antenna 
must be provided that will be electri- 
cally equivalent to the usual outdoor 
antenna, and suitable thermo and vac- 
‘uum tube meters must be provided to 
give an accurate visible record of the 
receiver's performance. 

‘The development of such apparatus 
is quite obviously a task of great mag- 
nitude. The ae Photogray aed 
in experimental form the test- 
ing apparatus that Sr desclopel by 
The fear staff to conform to 
these requirements. 


By 
Alexander Senauke,M.E.,E.E. 


Assistant Director 
Popular Science Instiente of Standards 


Repeated tests and measurements 
made on a number of radio receivers of 
varying type indicate that this appa- 
ratus Satistactorily meets all require~ 
ments as to consistency of results, ac- 
curacy of determinations, and ability 
to test receivers of differen design and 
scositivity levels. The use of this ap- 
pararus provides information of a 
very definite nature regarding the set 
which is under test. 

These comprehensive, accurate, and 
complete tests safeguard the readers 
of Porvtar Scimncn Mowritty against 
the purchase of inferior radio equip- 
ment. In fact, manufacturers valuc 
‘The Institute's tests so highly that we 
are frequently called on to test and re- 
port on experimental models before 
they are put into production, 

Lists of equipment approved after 
rege by the Popular Science Institute 
of Standards can be had free on re- 
quest. Readers who are invest 
‘new radio outfc will find helpful th 
booklet “What the Radio Buyer 
Should Know.” Besides full advice on 
buying and installing, nine pages of 
this booklet are devoted to operating 
hints that will enable one to get the 
bese results from his radio outlic. 
Price as cents a copy. Popular Science 
Institute of Standards, 250 Fourth 
Ave., New York, N. Y 


LJ 
Popular Science Monthly 
GUARANTEE 


‘The above seal on an advertisement 
indicate that che produce reared 9 
hhave been approved alter test by the 
pata She asa Sanlard 

sax Science MowTuty guaran 


tees trey article of merchaodie ad 
Sertsed ma ite columas, Readers who 


buy products advertised in Porcran 
Scumen Money may expect them 
to give absolute satisfaction under 
‘normal and peoper use. Our readers 
fn baying these. prodocts are guar- 
feted this satidaction by’ Porttan 
‘Simece Mowry. Tw Ponisians 
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This grainless wood 


is workable 
almost beyond belief! 


Can be cut out, punched, die 


cut and milled. Very dense and 


tough. Highly resistive to moisture. Has a smooth, attractive 
surface on the face side, and requires no paint for protection. 
Also takes any finish beautifully. Send for large free sample. 


American Industry is now pretty 
well aware of the fact that there is 


highly resistive to moisture. 
But there are still many manu- 
facturers and mechanics who do 
not fully appreciate the truly re- 
markable workability of Masonite Presdwood. 
Containing absolutely no foreign substance of any 
kind, Presdyood cannot damage tools. It can be used 
‘on saw, planer, sander, shaper. It can be cut out, 
milled, die cut and punched. Tt 
in cutting panels to size, In fact, it practically eli 
nates all waste in cutting. 


FOR STORE FIXTURES 


Presdwood has uniform strength, too. It is highly 
resistive to m 


very dense and tough. It 
face on the face side, re- 
quires no paint for protection, and takes any finish 
beautifully. 
Wide, wide range of uses 

Although it has been on the market only two years, 
Masonite Presdwood is already in use in scores of 
industries all over the country. 

Presdwood is used extensively in paneling—alike in 
fine Southern homes, in stores and offices of the East 
and the Middle West, and in summer cottages of the 
great North woods. 

It is being used in the manufacture of kitchen cab- 
inets, medicine chests, cupboards, tension boards, 
work-bench tops, tables, desks, book cases, linen chests 
and china closets, 

Toy manufacturers are large users of Presdwood. 
It is serving in hospitals as bedroom screens and as 


FOR SIGNS 


‘Made by 
MASONITE 


Mile: Laure, Mississippt 


asonite 


PRESDWOOD 


invalid trays. And it is especially 
ficient for table tops. 


Laundries, bakeries and dairies 
are using Presdwood quite exten- 
sively. For example, it goes into 
the making of clothes hampers. 
‘And because of its strength and 
resistance to moisture, it is being 
built into bread boxes and patented dairy containers, 


A number of Chicago railroads are using Presd- 
wood as dust arresters for journal boxes; various 
foundries are finding it an ideal material for cooling 
trays for hot castings; it is also going in to the pro- 
duction of packing cases, 


New and unexpected uses 


Just recently a manufacturer of portable billiard 
tables became interested in Presdwood. He is espe: 
cially impressed by its stout resistance to wear. 

A manufacturer of electric light globes is putting 
Presdwood to a novel use. He bores holes into it to 
fit his bulbs, and thus they are held tightly while 
being etched. 

Presdwood is also being used to line ventilators 
and elevator shafts—because of its excellent anti- 
rattle qualities. 

And before this advertisement reaches your eye a 
number of other Presdwood uses will have been dis- 
covered—some of them entirely unexpected uses. 

Write today for a large free sample of Presdwood 
and find out what it will do for you. 


MASONITE CORPORATION 
Sales Offices: Depl.1298, 111 W. Washington Si, 
Chicago, Illinois 
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FOR PANELING 


FOR RADIO CABINETS 


the makers of 
INSULATION 


OuwR. 


A Shake-up in the Hall of 
Fame 
OT] REALLY was n 
teary nfl bum sn rio 
Uertainys if thisit fo be reared seriously, 
iran (lt to mature intel 


we that Porvuan 


Areva my dae st Tn the comp 
vious real for a “hundred. percent. American’ 
list, Teannot understand why Horatio Alger 
and ‘Scur-Faoe AL" Capone were otnitted. 


oe 
ton, Burns Kents Goethe, He 
te Hugo." MEN, Dominion, N 


a lection of failed te 
Tn your selection of geninss, you failed to 
remember that somewhere thers Ysa country 
cali“ cnt ha a 
today, some great’ masculine Sure, namely 
™ Tolstoy, Tachaikov- 
thy. Frotaky. and 
mnaiy others” Why 
tre partial —8, 8 
Tas Angeles, Cali. 
"aT hardly see how 
Taane Newton ean be 
Jet out of nny Tit of 


en of all history. “And Ince reason 
for placing Grant in lit of thirty-one, ad 
Traving out Chasles P. Steinmetz’ =F. By 
Cait Ne ihe 

ws parte aod wot 
Lenin. Ta al ora Prince Bbc 


mayer Chas an 
nt ten years may prove hex 
= Goxien, To 


Bang!—The Last Word 
Werktonamasy no inte 
Pertaatcs sn aia 

Thank You, Sir Jagadi: 


“THANK you forthe article, “Plants That 
See, Feel and : 


Why Not? 
“T SONDER i you are aware that ere in 
the University of Califurnia Experiment 
Station a plant physiologist has just succeeded 
in growing roses, dahlias and may other plants 
Teta sell whatever. He simply plats 
ised 


the seedlings in water in which he 
fertain chemicals needed for’ their growth, 
Tlundreds of the plants have thrived and blor- 
somed on this artificial chemical fod. 

‘Some time ago in your magasine I read 
discussion of the possibility. that some day 
‘people may eat nothing but tablets of synthetic 
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food. Apparently the idea isn’t so far fetched 
as I thought at the time. If plants can live on 
it, hy not people? ”"—N.D. IL, Berkeley, Cali 


The Customers Speak Up 
“TF YOUR magaine rally a x mach 

ol tl end eat for twee 
cots ns Montgousey Ward has in thease 
Jogue for nothing, 1 might be a regular sub- 
ier _Seotchy, Madcon, Wis 


interesting — ‘the 
whole family reads 
it.” Your aviation 
articlesareexcellent. Ax the world 

mt progress with it.”—R.H, By Norway, 


‘Aid my vote ayainst x0 mich aviation 
read or jut folks ike me 


teri 
our July, ewe 


nach to your magazine 


rirching.C: 
Obispo, Calif. = 


A Chance for a Birdie 


APS) San Lu 


chines have been designed to do this, we uadee- 
‘stand, at "have not 


the balls by haod, but 
this ia very slow proc- 
LA eas! What we desire i 
J achine that wil stamp 
Printing matter on the 
‘colt balls automatically at the rate of 
To of 200 an hour. “The machine 
must be able to ue types of two 
Sines, in colors, and to print dear 
around the equator af the golf bal. "The faster. 
nts, the better we'll ei 
‘This isa problem that should challenge the 
spirit of inventora—S-W. Co., Boston, Mass 


Eli and the Chicken 
“ PERTAPS other readers will be interested 
in this story of how Eli Whitney. got his 
firt idea for making the entton kin: 
‘While standing by a erate of chickens, he 


too large to go through the wats. Instead of 
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What Is Your Answer? 
“FLERE is ao intresting phenomenon I ob- 
Piss the other night i 

beverage ginger al, for tnstane, 
ich there ooh ating. eared aight 
tha the kei made tsk these of 
the pans certain tone i of cours, given out 


Serie : 
ary ag 


gis thi oe wl 
Trae to rise pe 
Atemuch as hal tone, 


The explanation of 
ths testo me t 
Ahat the shaking Hiberates those bubbles of care 


‘bom dioxide which were clinging to the sides af 
the lass. When these have passed out of the 
solution, the volume of the liquid is dim 
ished, causing the foe to eneate thi 


A Bomb from Chicago 

“] NOTE in the July ine, on. page 38, 0 
Wraing “Gatin a 4Se Hor 

once you até wrong The 

Hil har no 


Even Griffith Never Had 
Such Praise as This 


boys, all hashed up and 
‘we that the Movie Maker 


nal 
wet Helen 11, Piladetpiy Pa 
“T've lived in tis movie town for cight yearg 
om, aod eat say that “The Movie: Maker” 
twan'a realistic acrount of the way 
Inore"than one determined. youn 
tnae his fortune inthe gue" Give 90 
more as good". 8. Ds Holiywown, Calif 


More Model Ships Ahoy! 


“T NOULD ike to suasest, to. Captain 
MeCazn t 


rl ai Genie Mec tg 
ere ee eye nee 
paar core The 
Soe ee pie a ee 
joie eS 


September, 1928 


POPULAR SCIENCE MONTHLY 


With ELECTROL, you’re sure 


of Correct Installation 


Factory training of installation men is one 

of the many reasons why you are assured 

completely satisfactory performance from 
the Electrol Automatic Oil Burner. 


The men who install Electrol Oil 
Burners are trained at the factory. 
‘They are given thorough instruc- 
tion in the correct methods of fir~ 
ting Electrol to each type of heat- 
ing plane, 

Moreover, they are required oaly 
toiinstall the burner—not toassem- 
ble it too. Electrol burners are 
shipped to the dealer completely 
assembled just as they are when 
they pass their final rigid test and 
inspection at the factory. Thus, 
you have double assurance of de- 
pendable operation right from the 
stare, 

Correct installation is part of the 
purchase when you order an Electrol 
Oil Burner, It has helped us and our 
dealers to build a successful business. 
Te has contributed much to the satis- 
factory performance of Electrols in 


‘ 
=o 


many thousands of homes over along 
period of years. 


Quiet... All-Electric . . . Entirel 
Automatic, Electrol is the embodi- 
ment of advanced engineering princi- 
ples... It employs mechanical fuel 
atomization and positive continuous 
electric spark ignition. The spark is 
blown into the spray of oil vapor in- 
stead of allowing the oil robe blown 
into the spark. Thus carbonization at 
the electrode points is prevented. 


The pump, of exclusive Electrol de- 
sign, develops enough force to draw 

oil directly from she mais 
reservoir and deliver it at 
the nozzle at operating 
pressures. No auxiliary 
tank or booster pump is 
necessary with Electrol. 


ited at Standard bythe Underoriters* Laboratories and bears ther Label 
Member Oil Heating Instiute. Approved by Popolar Science Institute of Standards 


Every phascofElectrol’sdependable 

operation is regulated by The Master 
Control. Scanding watch like a living 
scotinel always at the furnace door, 
‘The Master Control safeguards comfort 
day and night. 
Electrol offers you constant comfort 
without attention and all the con- 
veniences of modern automatic heat 
at its best. Wherever it is sold, you 
will find a complete oil heating ser- 
vice backed by a sound, large and 
growingmanufacturing organization. 


Made in sizes for every type and size 
of building, large or small. Can be 
purchased on convenient monthly 
terms. May we send you our booklet 
“The Master Furnace Man?" Use the 
convenient coupon, 


Electrol Inc. of Missouri 
180 Dorcas St. + St. Louis, U.S. A. 


Electrol Inc. of Missouri, 
‘Bo Doreas St., St. Louis, U.S. A. 
Gentlemen: Please sead your book, “The 
Master Furnace Maa,” and details of the 

Ekerrol Oil Buraer. 


& 
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Clannishness might be a well-chosen but one that combines convenience and ease 


word to describe the spirit of the Grebe organi- of operation with superb tone qualities, un- 
zation of radio engineers which, after themanner _ believable range and selectivity, freedom from 
of an old world guild, have for nineteen | A-C hum and other new Grebe improvements 
years contributed so materially to the complete _for better local and distance reception. 


enjoyment of radio. 


Throughout all these years theyhavebeen 
working together to produce the receiver 
thathas s0 eagerly been awaited by all radio 
enthusiasts—the alternating current re- 
ceiver that does away with the bother of 
batteries. The Grebe Synchrophase A-C 
Six is their contribution to perfect radio re- 
ception, Notmerely anon-battery receiver, 


«( REB 
eg iCHROP! 


The Grebe Synchrophase A-C Six will con- 
vince you of the wisdom of the careful 
Grebemethodofproduction. Hear it today, 
or send for Booklet P which fully describes 
the distinctive features of this new receiver. 

Other Grebe sets and equipment: Grebe 
Synchrophase Seven A-C, Grebe Syn~ 
chrophase Five, Grebe Natural Speaker 
(Ilustrated), Grebe No. 1750 Speaker. 


pie tl © 


AC Six 
RADIO 


A.H. Grebe © Company, Inc, 
Factory: Richmond Hill, N.Y. Pet. 


109 West 57th Street, New York City 


estern Branch: 443 So. San Pedro Street; Los Angeles, California 


Makers of quality radio since 1909 


© This at on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Making Over the Movies 


NTIRE Film Industry Being Revolutionized 


As 400 Theaters Show Pictures That Speak 
and First Great Full-Length Talking Desa 


Is a Reality—Complete Musical Comedy Is 
Arranged For and ina Few Months It May Be Pro- 


duced in a Thor 
ble Inventions Give 


TLL talking movies, newest 
npetitor of the silent 

di rentually usurp its 
place?’ That is the question 
‘on the lips of everyone who 
spread 

Today the 
hhear” are pre- 
than 400 theaters—from. 


‘Times Square, after dark, and what do 
At the Gaiety Theater electric 
 Fazil—a Fox Production 
‘Symphonic Accompani- 
‘See and jeorge Bernard 
ww on the Movietone” urges the Globe 

i "The Mark Strand 
and see Miss In- 
playlet, and 


nd 


By ALDEN P. ARMAGNAG 


jetone newsreels. And the Warners’ 
et presents. “The Lion and the 
Warner Vitaphone picture with 


Mowe, 
Lionel Barrymore and May 


and other Vit features. 
‘The smaller cities and tow 
talking movies, too. J 
Aberdeen, Wash.; ‘04; Albany. 
N. ¥.—the list of towns and cities that 
legen a 
“Tn five years there will be no silent 
ictures.” says Jesse L, Lasky. 
ident of the Paramount-Fam 
Motion pictures 


stage.” 

tion picture producer, d 
have to learn when 
and sirens and fire-wagon gongs and when 


to leave them out,” Christie, 
maker of Christi "We expect 
soon to be sel ses with 


|. Roach, com- 
ly scer. And John Ford, director 
for Fox Film Corporation, says of the use 


uditoriums—How Remarka- 
Voice and Music to Silent Screen 


Despite popular impression, all-tal 
dramas are a new thing—so_ 1 

k suw the first one, The Lights of 
New York, only a few weeks ago. Pre- 


y talking shad been made 
ir eng featured 
often 


second act of The Merry 
as a crude sound movie: and even before 
that experimenters had tried to adapt 
sound to the then-silent drama. Modern 
talking movies, , date definitely 
from August 6, 1926, when the showing of 
Don Juan with 

‘accompaniment 
the first public demonstration of this 
new process. It had been developed 
the Bell Telephone Laboratories. -M 
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jected in a theater, sight films with short snatches of dialogue, 
aud sound are perfctly in and finally the altalking drama, 
step, the latter reproduced ‘The first variety, dispensing entirely 
lectrically through giant with a theater's own orchestra, supplies 
loudspeakers hidden be- the smallest theater with a program of 
hhind the screen. the finest music. ‘The score is recorded 
Several kinds of sound when the film is made, Widely known 
pictures now in vogue illus- musicians and appropriate selections are 
trate the gradual develop- chosen and arranged in perfect tunity. 
ment of talking movies; Vaudeville specialties in the “talkies” 
each is a step in their are proving a field for cautious producers 
evolution. First there are trying out their apparatus and equip- 
silent full-length pictures 
with orchestral accompani- 
ment; they are 
Known as. “sy 


woked applause 
when the ap- 
plauders realized that i 
could not hear them—it was like 
applanding a radio concert! An- 
other orchestra melody met with 
silent response. But whet 

ng women sang from th 
‘lose harmony, the | theater-goers 
spontancously burst into applause 
again; a pair of comedians convulsed 
them with their quip 
opera singer had 

the spectators abandoned 


Paul Hodge recording the voice 
Of Raquel Torres, aa a test for 
feria a talking fm rdle, 


while another process, the 

‘was being rushed to 

Credit for its de- 

ally given to 
froth 


Earl 1 


director of 


rention took place in 
‘New York, January 21, 1927. 
Some of the largest motion 
picture companies are licensed 
wit 
either system, both of which are 
manufactured by the W 
Electric Company. These in: 
ude the Paramount-Famous-Lasky 


vaudevill 
to the most remote th 
country 


ND at least one motion picture 
Producer is preparing to trans. 
port bodily entire musical 
jy. to the talking m The 
Revert Song a light opera that has run in 
released 


inreeneietcionernancien anes” Al 
seorrete Set ot wien, Boe ae ee 


includes talking movies as wel 
there are short vai 
featuring music or me 


untime a third proces 
Photophone, was being de 


musical drat 
brought about 
legal quandary 
ten, a test case is per 
Boat, Ziegfeld musical 

comedy based on the novel by 
Edna Ferber. A film company 
ought the movie rights b 
the musical comedy was made: 
now i ‘as well the Mov 
tone rights. Ziegfeld seeks to 
hall the production on the ground 
that every film shown would be 
mechanical competitor of 
show. 

By recording the likenesses of 
great men in the talking fim, 
will be possi 


pany. ‘This 
process is used by other motion 
icture producers, including. the 
Pathé Film Company and the 
F. B. O, Studios, to make full 
length pictures with the acco 
panying musie, ‘These three sys- 
tems are the best known. But 
there are others, including, to 
mention only a fev, the Cortello- 
phone, and the Vocafi 

England a number of 
showing talking films made by the 
De Forest Phonofilm process. 


opvtan Set 


has dk Among the first t 
1as_ describe 


of this opports 
Coolidge, Col. Lindbergh, and 
George ‘Bernard Shaw, noted 
Trish author. 

In the first full-length talking 
movie, The Lights of New York, a 
Warner Brothers prod 
there is not a single printed su 
title in the seven reels. Spoken 
words introduce the characters in 
turn, A jazz band plays in a 
cabaret scene; a man sings and 
spectators sit at tables and con. 
verse in animated and audible 


Rhongeranh"recort—ag. nthe 
itaphone process—or itis photo- 
graphically’ recorded through an 
Ingenious system on the motion 
picture film itself, as in the Movie 
fone and Photophone processes. 
When the finished film is pro- 
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tones. And, as an example of the fidelity 


of talking film reproduction, a man 
enters through a door, and as he closes it 
the sound of musi 


‘coming through the 


wyers are being selected 
‘hat Door, another full- 


for Behind 
length talking drama, by the Fox organi: 
zation, This picture, it is announced, will 
use dialogue and sound effects throughout. 


‘Tal ‘dramas have created 
host of new problems for the producer 
to face. Not all of them are technical. 
Recently a Pennsylvania court held that 
the State Board of Censors must approve 
dialogue as well as scenes before a talking 
film could be released. Another more 
stion facing producers is that 
ights of a talking fi 
film made in America, in 
which the kin English, 
he exported only to Great Britain, 
Weil ‘wory about the French, and 
Spanish rights later,” says Ben E, Jack- 
ve manager in charge of 
ne production, And Roy J. 
‘technical director of the Ps 


mount-Famous-Lasky studio, predicts 

‘as an outgrowth of internationalized 

talking movies “universal knowledge 

of two of three common languages 
Another problem concerns the question 

of “synthetic music.” The Amer: 

ean Federation of Musicians 

comprising anbers, hax 

just voted a defense fund 

1,300,000 a year te 

introduct 

in theaters 

to talking movies,” its pee 

Joseph N, Weber, declared: re 

cently, “hut ifthe machines are 

fused as a substitute for vocal and 

orchestral music in the nation's 

theaters they will 

menace to our cultura 


Making a street scene in the allsound Vitaphone drama, The Lights of New York. At the right isthe camera 


housed in 
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His views are not shared by S. L. 
Rothafel, or “Roxy.” owner of the largest 
talking-movie-equipped theater, and an 
honorary member of the Federation. 
“This is a new sign of progress.” he says, 
“and musicians should hitch it to their 

‘The stage has an important link with 
its new-born cousin, the talking movie. 
Its graduates are already trained to play 


nel Barrymore, to 
ve far more pleasing 
formances than others whose voices 
wave not been specially trained by long 
practice. 

AR-SEEING actors and actresses in 

the California film colonies are al 
ready rushing to. voice culture schools. 
‘The voices of some stars are hopelens for 

ing movies, but others, particularly 
those with stage experience, are well 
suited to the new systems. "The First 
National studio “has inttuted com; 
ulsory voice classes for its players at 
‘ox and other producers plan similar 


soundproof booth that peevents Ha clicking from marring the apech of the actors. In this seme 
‘Of the tain drama ncwnboys cry thir emtran Ta Uhe seven rece of this picture Ure fe mat printed nubtite, 


ry 


When players are selected today for a 
talking movie cast they are given both 
sereen and voice tests. One Western 
technician, John Hodge, has even ar- 


0. provide job-scckin 
if ed recor ollie voces bea 


i said that G. Bernard Shaw, whose 
“speaking likeness” recent! 
Americans from the screen, insisted that 
hhe be permitted to see and hear his pic- 
tured interview before its release, But 
when the picture was shown and he heard 
‘even the twittering of birds in his garden 
where the picture was made, he approved 
at once. 

Less composed was Alfred E, Smith, 
Democratic nominee for president, whe 
he recently posed. Spectators saw him 


takeout his handkerchief and mop his brow 

as he complied with the photographer's 
fainiseh, Pre 
Republic, was 


frankly overcome with consternation not 
long ago when the talking movies record- 
ed an address to the Franz Schubert 
Seminary. President, Coolidge, veteran 
of many a radio address and camera 
counter, faced the sound camera. un 
perturbed. But the thoughtless slip of 
another prominent political figure 
spoiled one photographer's whole day 
When his speech, prepared in adv 
for newsreel distrib was run 
it was 
he had 


leased without the talking part, 


ONE, gincern, making newirert 

sound films, has a special field 
outfit used for talking interviews 
and newsreels. This picks up with 
the picture such sounds asthe 

‘an airplane's motor or the tramy 
ofan ‘army. 'T a 
‘ous apparatus is transported 
2 motor track and with it go 


to the sound. The latter sits 
at what is known as a monitor 
desk, on a platform twenty- 
five feet above the stage, and 
controls the entire electric 

cording system. Through a 
h glass plate that no 
sound penetrates he commands 
a view of the whole stage, 
and four large wooden lou 

speakers behind him tell how 
the sound effects are being 


venture into 
ig new field of 
movie art tums out to be a 
jigantic success or a colossal 
failure remains to be seen. But 
the men who head the hig 
companies are of the convi 
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Lost in the Arctic 


The Whole World Watches Heroes of 
Modern Invention Wage Grim Battle 
to Save Nobile’s Men from the Ice 


By EDWIN KE 


‘HUM 


NA banquet hall at Oslo, N 


‘a few weeks ago, fan 


recalled the bitter quar 
rel that had grown be 


Nol and of 
the uncertain fate of his 


of the Arctic gathered to hi tween Amundsen an scattered comades, has 
Capt. George H. Wilkins and his Nobile following the Toft us stunned by ite 
pilot, Lieutenant Eielson, for flight “of the | Nor immensity 

daring airplane dash from Alaska What would Amundsen Mill 

the Polar Sea, Among the guests was 2 All eyes turned rad " 

Capt, Roald “Amundsen, rer af senger and savior, guided 


The weather-worn 
face of the grizzled Viking betrayed no 
sign of inward conflict. “Tell them,” 
he said, “Tam ready to start.” 
‘That stirring scene—the veteran ex- 
plorer offering his life to aid an estranged 
il—opened a titanic drama of 

epic of valor, of mechanical 
and inventive mastery surpassing an 
thing in the records of adventure. ‘The 
‘was ominously silent. ‘There was fear events which have followed the Talia dog sleds, ice-breaking sh 
that disaster had befallen the ship and disaster form a story of stark tragedy airplanes, and seay 
her crew of sixteen men, lost somewhere and superhuman deeds which, at this the ice-locked w 
‘over the desolate sea of ice between S ‘writing, still hurries on to a climax no fearless flyers from 
bergen and the Pole. tan ean guess. northward on a see 

Ttaly had ealied upon the government For weeks, now, through the magic search. 
of Norway to lead the reseue, and Nor- binoculars of radio, the world has w ‘Then, from afar, they beheld the gri 
way now appealed to Amundsen. © hattle—men with their modern machines 

‘A tense moment followed. Every man and inventions, pecking and stabbing to 


ers to. the 
flight of the diri 
this bang 


‘They saw 
Jands) wing 
hopele 
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4 Milano, base ship ofthe Nobile Polar expedition, clearing sro=d 
landing of supplies at Kings Bay. Spitsbergen. Te was thir mapply 
‘hip that received by radio the et news of the Tealia's crash, and of Mobile's plight 


that, with all the progress in aerial 
navigation, man still has not sub- 


Toosen tH 
from t) 


cold hand of the Arctic giant 
prisoners it clutched. ‘They saw 


Amundsen and the French Navy pilot, dued the Arctic desert of ice and 

Rene Guilbaud, fly northward, to be snow. 

swallowed, too, and lost in grim silence, From the outset’ mishaps and — | 
Early this year the Talia had been delays upset carefully laid 


go peme: Bl 
that the Malia sailed from Milan, — |p 
Over Europe a terrific hail storm — |B 
tore her propellers and damaged |i 


prepared for ‘what was to have been 
the crowning achievement in. scie 
exploration of the Polar regions. As 
tor of the Norge on its historic 
ross the Pole, Nobile had gained 
il knowledge of Arctic weather 
fed Aeiagl condone Tie sonbiaed 
airship, the Jtalia, a sister ship of the 
Norge, had been designed and equipped 
especially ifie observations. 
At the North Pole he was to plant the 
flag of Italy, and set a cross given him by 
the Pope in Rome. 


SSURE su ngs Bay, Site 


the sea 
no had been sent there to serve 
ply base, weather 


“In Polar 
perts who ki 
‘are no longe 
how to navi 
He was to 


—— 


) her hangar, 


Sat 


the ship. Other Arcti 
that the adv 
breaking ice 


2 explo 
‘with fog 


May Il on a sort of trial, figh 
had sailed for only seven hours 
blinding snowstorm drove ‘her. b 
Here, for three days, her 
crew atthe. a raging Mizar bey 
faving the ship, ‘The supply ship, lock 
in the ice, had to be freed with dy 


T LAST, o the Italia, shining, 
silver in the sun, set out to explore the 
uncharted ice pack as far as the half- 
mythical Lenin Land, more than 
thousand miles away. ‘The eastern coast 
of this bleak island had been discovered 
north of Siberia in 1918 by Russian 
breakers, but the western coast never had 
been seen. Hour after hour the Italic 
motors roared through the northern sti 
ness, while radio messages told the world 
of her progress. As she neared her goal, 
freezing fog coated the ship's enve 
with ige and weighted her down. Head 
winds joined against her. The breaking 
ice coat, caught in the wind stream of 
the propellers, crashed against the under- 
structure, threatening to pierce the bag. 
The Italia turned about and on May 18 
was back in her o 
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Huge Buildings | 


Burned to Learn | 
Secrets of Fire 


Firemen Idly Watch While 
Walls Topple and Effects 
Of the Flames Are Recorded 


By H.C. DAVIS 


WO brick business 
buildings in the heart 
of Washington, D. C., 
one of them five 
stories high, were de- 
Tberately set on fire recently. 
While most. of the city slept, 
ii more than 150 firemen 
ith high-powered apparatus 
(ood idly by. flames shot sky- 
ls toppled and crash 
d showers of sparks. 


Tt was one of the m recordin ts inthe 
tacular scientific: exp observatory 

ever attempted. From a safe Some thirty-five types 
vantage many filing eases” were 


“observatory ut the buildings. They ca 
neers with se tons 

recording am 7 

story of ‘Ruins of the experimental fire, showing fee 


‘thermometers and clocks that were given to the 


with amazing rapidity until they melted 


in. They saw m away and floor. Waste lumber was placed in 
plunge metal safes ito the the ulate woodei 
furnace below. In less than an hour they. furnishings. 


igs reduced to a tangled 
mass of red-hot ru 

‘The purpose of the experiment, direet- 
ed by Simon HL. Ingberg, chief of the Fire 
Resistance Section of the Bureau of 


IRE companies stood ready to 

prevent possible spread of the 
fire to other buildings and police to 
prevent possible injury to spec 
tators. 

‘Just at dawn Ingherg app 
torch to a pile of oil-soaked 
in the larger building and 
fifteen minutes the whole place was 
‘ascething furnace, In the first few 
minutes, some of the thermocouples 
melted and stopped working at a 
temperature of 2,800 degrees F, In 
a few places the heat ran as high as 
8,500 degrees, or above the melting 
point of iron. 

Forty-eight hours after the fire 
apparently had burned out, and 
after two heavy thundershowers, 
thermocouples in the debris still 
registered as high as 1,000 degrees. 
And several days later the safes 
‘were still too hot to be opened oF 
removed. 


Standards, was twofold: first to measure 
the intensity and duration of untetarded 
fire in buildings; second to test the fire- 
resisting qualities of standard types of 
safes and metal filing eabinets now 


ings were abandoned struc- 
tures which were to have been simply de- 


‘Museum less than a mile 
the White House, Both were typical of a 
fairly old type of construction still com- 
mon in American cities. 

different points within the 
buildings | were placed thermocouples, 
which registered electrically the heat pro- 
duced at each point. Forty-fiv 
were placed so as to be burie 
debris, All were connected by wires with 
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New Jobs for Old Metals 


Like an employment agent for industry, the chemist considers the elements and weighs theie 
‘Gualifcations, putting them to work where they are most needed and most uaeflia the word's work 


Seventy-nine of the Ninety Known Chemical Elements Are Idle, 
and Industry Offers Riches to Whoever Can Put Them to Work 


COUNTRY where 
eight tenths of the 
srorkers were la 
looking Ra ten 
would probaly 

be prosperous, Yet that is 
precisely the situation of the 
great modern emy of chem- 
Mitty to: which the world al- 
ready owes so much, 

‘There are ninety known ele- 
ments—the workmen upon 
whom the chemist must de- 

nd for everything he does 

nly even ave ound 
really suited to their powers. 


‘The other seventy-nine are 
still sitting around on benches 
in the chemical employment 
office, waiting for jobs, or else 
they ‘are industrial misfits— 
not quite suited by character 
or abilities to the work that 
industry has forced on them. 
Tron, useful as fone of 
these misfits. Paint isits badge 
of failure. Many of its present 
jobs require it to stand out in 
the weather. That is some- 
thing iron cannot endure. ‘The 


E. E. FREE 


vast possibil= 
jements. 

Free, widely known, 
1 that seventy-nine uf 
‘clements in the world 


‘Three hundeed dollars 
frorth rien, the 
Conliest useful metal, 
Seed in emery, fours 
‘em ibn, and ale teeth 


rust bill of the 
estimated at five 


1d has been 


and ru 
‘to resist rust that we 
lange part of the wor 
mousbill for paint an 

Tron would have only 
jobs, safe from rusting weather, 
if chemists could only per: 
suade some other elemental 
‘workmen to take over its out- 
side tasks, 

ix really the chief busi- 
sano tre eee 
On his desk lie scientific. re- 
ports like letters from job- 
seeking elements. On, that 
‘sane desk are other imploring 
letters from elements that are 
overworked, like tin, lead, and 
mercury; elements desperately 

‘need of help if the work of 
the world is to be well done. 

_Precaey ordinary em 

ployment agents try ‘to fit 
that human job-hunters to 

‘ir open jobs, s0 the chemist 
tries to place each of his idle 


do, and do well. 

‘This business of finding new j 
for cherie: is extremely 
profitable, not only to the world but 


Many 


last fifty years and 
re are being made 


has sat 


is 


matands Tas. 
a tough, hard 
‘metal, grayish in color, 

workable 
reasonably rust 
. Ttean be used to 
make tools and imple- 
ments. It might even 
support buildings, as 
iron now does. 


HERE are vast de- 

posits of titanium 
ores in a dozen coun- 
tries, Tt is true the 
metal is not too easy 
to refine and there are 
no known alloys of it as useful as the alloy 
‘of iron that we eall steel. But iron 
‘was hard to put to work when it was 
new. Tt needed centuries of effort by 
smiths and chemists to perfect the mod- 
‘ern uses and varieties of steel, 

‘Two elements whose history suggests 
the industrial “floater,” getting job after 


job, only to lose them, are sulphur and 
dine, Bu 


ulphur once was needed to make 

+ but smokeless powders were 
invented, giving that job to the element 
nitrogen, which they contain. ‘Then the 
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dlectors hired sulphur to do odd 
jobs of cleaning up the germs after 
| epidemics; but improved fumigat- 


‘ing materials came along and sul- 

| Pe lost — job. 
icanvhile a new of ex- 
tracting auiphur "cheaply from 
buried deposits in Louisiana and 
‘Texas was perfected and the world’s 


sunply, previously obtained chiefly 


body can use. The chemical employ- 
‘ment agents are hunting things for 
coe to do ona aes scale; and 

‘of success, 


best be jodie 
was fired only re- 
cently. A. few 
years ago tincture 
Sf iodine was the 
badge of careful- 
ness on every cut 
finger and 
scratched knee in 
the land. Now 
new chemical 
workers “do. this 
Job more effective: 
Iy, and iodine ex- 
iain quantities 
enormoutly great: 
or than can vow be 
teed, Te in 8 by- 


product in the 
manufacture of 
Chile saltpeter in 
South America. 


cceasible part of the 
suith, spaced 
only by oxygen. 
Yet it has no Sol 
Feria Peco 
sent only its 
picture and) de- 
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scription to the chemical employment 
office. Even among chemists few have 
seen the hard, dark-colored 
silicon, In the form of one of 
compounds with oxygen, sil 
where. 


i 
temperatures in the electric furnace have 
persuaded silicon to let itself he separated 
from its compounds more easily and 


cheaply. Soon it may visit the 
sara thr 


‘probably, someoi 
Stig eacscaseha 


Ls too many hiiman workers whose 
own faults prevent their holding 
‘good jobs, there is a chemical element 50 
violeat and temperamental that few care 
to have it around. This is fluorine, which 
hites everything that comes near it. One 
compound of fluorine is that eroding ink 
that is used for writing on glass. Another 
compound is used to etch the insides of 
the frosted electric lamp globes to 
‘make them white, for fluorine dissolves 
and comes about as close as any- 
ig known to being that long-sought 
“universal solvent.” Fluorine gets « few. 
jobs, but in the main the vast deposits of 
its ore lie unused and the corrosive com 
pounds of the element, held in wax bottles 
which they cannot dissoly 
"unsought on the chemist's shelves. 
Little-known metals. like m 
and molybdenum are tried 
while on some special task—molybde 
has been used to make the inside parts of 


m. The first two, recently 
produced by Dr. Harvey C, Rentschler 
and his associates of the Westinghouse 
Lamp Works in their remarkable vacuum 
furnace heated by p 

re slightly radioacti 
degree the marvelou 
‘Then there is the 
lightweight metals, magi 
and beryllium; 
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A Railroad on Cushions 


Through Holes in City Skyscrapers 


By JOUN WALKER HARRIN: 


going to rip up 
of the New York 


N' 


road that now rn along Ele 
nue, knows as "Death Avenue,” and turn 
them into an line. Straight 
Tenth and 
railroad will 


the coeupants of those buildings will 
never know, by any sound, that a freight 
ng just beyond their wall 

ie engineering name for the 
sereeches and shocks that 


‘Vibration, t 


but not the only one, The trains must be 


‘They must’ be sootless. Over 
«ross strets they must run on spcilly- 
signed bridges. It will be years before 
the railroad can be moved completely to 
its new route; yet today the general plan 
hhas heen worked out by a committce of 
engineers of the state and city, the New 
York Port Authority, 
and the railroad. 
Primarily it wasadopt- 
‘ed to remove the menace 
‘of chugging locomotives 
from the street traffic of 
“Death Avenue”; and 
city, state, and 
will’ jointly share the 
cost of eliminating grade 
crossings. But the rail- 


‘ON 


Tish a priv 
city, Tt expects to get b 

from off 
pai 


ins running through 
1D veritable holes in these buildings may 
rated tracks will rest « 


wilding supports. As 
tion, each column that bears the clevated's 
weight will have a springy, rubberlike 
foundation to absorb shocks. Rube 
self could not be used hees 
flatten out under great weig! 
stitute has been found in an inch-an 
half-thick mat. consisting of a core 
sheet steel with layers of asbestos and 
sheet lead on each 
Even switches an 
laid in the interior of buildings, to serve 
factories or industrial structures along 
the railway line. ‘These tracks, too, will 
rest upon separate columns’ carefully 


ra Att gt IIIT 


BRR RS 


a 
ris 


‘Route of the projected elevated railzoad Hine to replace Eleventh Avenue tracks 
[Notice bow it wil cat through entire blocks ef buildings and bridge the crom streets 


ecto 


oundproof Freight Trains to Run 


feeuiotve 


pisevene 


ba 


‘Bee 
{fecan the column and fr Concrete footing fe 
‘Souhioning mattress, ae shown in lower diag 


placed so that they cannot communicate 
vibrations to the skeleton of the 


absorb js Such hum- and buzz-proof 
Underpinuiigs have already been ‘tried 
‘out successfully elsewhere in New York, 
where hotels and office buildings span 
preacnt railroad tracks near the Grand 
Eeateal Terminal 
Blectric Iocomotives will help 
owe ad Ese 
tent in “etn ‘ave 
Soro pouible to 
F  fild a nearly nolscles 
te clevated valle 
{ing a lesson from these 
tests, eogincers plan to 
use concrete and ashes 
on the roadbed of the 
Sow trocture ta deaden 
inrooundaf talon 
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‘A black columa shot up, thundering 


STILLNESS hung about the rig of the Drumwell 
tional Oil Company. From Main and Broadwa 
you could just see the faint outline of the derric 


tapering above the serub oaks on the hill, far to the 


In the other direction, and closer, a bristling forest of rigs 
marked the rich oil pool which had brought Drumwell into 
tence and fame. Oh, that was a pool! Even now. trucks were 
ing along Broadway with supplies for new driling: timber, 
parts, casing, pipe fittings. In the dark of morning, when 
the countryside was nearest to quiet, you could hear the engines 
imping ol from the older wells with irregular, resonant chugs, 
Hike giants coughing 

“There had been half a dozen attempts to find oil under the 
hill to the north, too, but all had ended with dry holes. ‘The 
failure which seemed to have overtaken the Drumwell National's 
venture, however, was of another sort, It,was premature. ‘The 
table had broken and the tools had fallen into the uncompleted 
wel. 

‘Tn the company’s office, a small storeroom in a frame building 
‘on Main street, Buck Norden had just told of six weeks’ vain 
efforts to fish out the tools. Discussion of plans for the future 
‘vas approaching a row. 


1s suddenly freed Niagara. With a crash the steel 
‘ols tore Uough the derrick tbers. Jerry dia jg and Mung his hat madly into the ar 
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Illustrated by Hanson Booth 


‘at Oil Creek, Pennsylvania, 

8 into a Niagara of industry, 

‘well gave up twenty-five by 
Now the Ww 


But Jerry Cran 


mind 
who had been driller, was 
“It's been done before,” he asserted, 
his chair, idly 
holding to the open front of his corduroy vest, but training his 
‘gray eyes appraisingly upon the vice president 


Jerry was leaning back 


Te was pretty hard to figure just how much Bolton really knew 
about the oil business. One did not want to judge him unfairly 
His matinet was so genial, a his sie ready, that ‘they 
almost made up for his pompous speech and his movie attire, 
chosen as if for rough, dirty work yet never dirtied. He was 
ordinarily so tactful that you could almost forget the pour taste 


ones 
Purdy Vincent Bolton, 
id General Manager.” It was just a little pre 
caution lest anybody underestimate him, 


“YYVE APPRECIATE your suggestion,” he said to Jerry, in 
his rich, strong voice, “but it’s not practical 

“Don’t you think we at least ought. to consider 
ton?” urged a little man with a salt-and-pepper moustache, who 
had come from the East to represent some of the stockholders 
He was badly worried and cager to grasp at anything, for there 
‘was not enough money to put down anothe 

“You know,” he continued, “we've already 
a bundred thousand. Tl 
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‘They're just small-town merchants and farmers, most of them.” 
"Yes, yes, Mr. Galt.” ‘The vice president erinkled his florid 
brow and lowered his voice to a sympathetic softness. “Then 
there doesn’t seem to be any practical course but to liquidate and 
sell the lease for whatever a purchaser will pay 
“All the money we've spent for drilling would be Tost?” 
Bolton nodded sorrowfully. “There doesn't seem to be any 
other practical alternative, Mr. Galt.” 
t Galt's request, he took up Jerry's proposal with forced 


‘OUTHFUL enthusiasm.” he admitted, “is a fine thing. 
But often it isn't practical. Now—but wait. Tt would be 
per to go on fishing for the tools awhile longer. Do y% 


iden. 


‘expressionless stare. 
“But you said before that you co 
Ji Theyre wedged in pretty tht, 

abl 


n't.” Jerry challenged. 
‘orden admitted, still with 


Ne 


‘ase. 
then let me go ahead and sidetrack them.” Jerry demanded. 
“Now see here," said Bolton, turning directly to Galt, “that 
‘would be a large amount of additional expense. Mr. Crandall is 
fan extremely competent young man, and I would like to please 
this whim of his, Buti really docm't lok as if we wou 

there anyway. It’sa wild 


it well, an experiment in unproven ter- 


ritory. ‘There have been six dry holes on that hill.” 
“But, Mr. Bolton, everybody knew that before we started,” 
Jerry argued. ““I knew it, and still T took part of my wages in 


itock in the company, didn’t I? The idea was that none of the 
others had ch. 


iecessary. 
expect oil at four 


that is 


ndoned now. 

if to go East 

talk to every one of the stock- 

This well can be 

. Tean show them where 
before!” 


1 thought, i could really be 


ALT spoke. “ 
a try, Mr Bol 
sone so far already 
um.” The vice president 
hesitated. “Very well then. 
Fair enough.” 

‘When the details had been 
arranged, and Joery was leav- 
Bolion slapped a soft, 

ick hand upon his shor 


Let's give it 
We've 


young man with, dete 
tion.” But—but—T only’ hupe 
this doesn’t prove to be an ex- 
pensive and unwise mistake.’ 

‘On the Drumwell National's 
Tease, the boiler made eager 


the derrick “floor with grim 
energy. He had sent Phil Med. 
ford, the tool dresser, up to oil 
the pulleys onthe crown 
block, some ninety feet over- 


head. His face was set, and 
there was a little anxious fur- 
row between his gray eyes. 

Tt was a hard job and a 


“Wel eo 
oor bait 
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doubtful one that he had undertaken. He had spoken 
of getting past an obstruction—wreckage, practical 
more than three quarters of a mile beneath the ground: Before 
he could cope with it, he must know the position of those unseen 
tools. 

He tested the softness of a huge chunk of wax on the impression 
block which was to carry his sense of touch, almost his sight, to 
the bottom of the hole, and return stamped with the record of 
what lay there. As the tool dresser came down the ladder, Jerry 
‘was ready with the block attached at the lower end of the bailer— 
the man-high bucket which would weight and steady it. He 
swung it out over the mouth of the well and let it descend. The 
sand line to which it was attached ran swiftly, playing back and 
forth across the ten-inch diameter of the hole as the bailer and 
block dropped toward the bottom, 

"The story written in dents on that chunk of wax, as he brought 
it up after repeated tests, deepened the lines between Jerry's 
eyes. The tools, thirty feet long and of solid steel lay with the 
top wedged inaccessibly against one side of the hole and the bit 
jammed into the other side. 


Ra little while Jerry wondered if Bolton had not been right 
ter all—if the chances of finding oil in this wildeat well 
really were worth the effort of saving it. He sat down on the 
bench against the wall and pulled his worn notebook from his 
pocket. He studied the list he had made there of the different 
rocks and sands they had passed through, and compared it 
critically with the record of the upper formations inthe rich pool 
‘to the south of Drumwell. 

‘The comparison gave him heart. At the surface they first had 
gone through the same bed of red clay to a depth of about fifty 
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feet, und below that through corresponding layers of limestone, 
blue shale, sandy shale, sandy limestone, and so on. Reaching a 
depth of 1.570 feet, the bailer had brought up the same curious 
tummy blue shale—so sticky that it clung to the fingers and 
stretched out almost like tay. 
meant anything—and to Jerry it 
and a fair one, 

‘When Medford came out of the engine house, where he had 
been working, Jerry stood up. 

“That's all for today,” he announced. “We'll get Curtis here 
tomor 


'RTIS was the best oil well “shooter” in the field, He drove 

apo thei iis mskspateed ca, rig, there 
D rploviver” and looking like w combination plumber's 
and telephone lineman’s truck. 

Jerry gave him the details of the well and said “Go abiead. 
Give hier a good shot. 

He looked on calmly while Curtis poured nitroglycerin into the 
Jong, slim metal shell and then lowered it into the well. Anxiously 
he watehed Curtis tugging gently, inquiringly, on the line which 

ported the shell. Jerry's air was almost casual ax he tried it 
hut when. he nodded and stood back for Curtis, his 


depth and the feel of the weight to guide them, they had to make 
sure that the explosive had reached the right position, alongside 


the tools at the bottom of the hole. Satisfied at last, the shooter 
dropped a squib—a smaller shell with a lighted time-fuse to 
detonate the first—and waited. 

Jerry's face was worried, but eager now. His gray eyes glinted 
with the light of battle. If he could charge past that steel barrier, 
his argument with Bolton would be vindicated. 


ilycerin had loosed its smashing, tearing power. Whether it had 
taken effect upon the tools remained to be seen. 

‘The faint acrid gus of the explosion had barely found its way 
to the open, and the shooter's car was searcely out of sight, when 


the impression block was dropping into the hole again. Jerry 
worked anxiously. The sand line unwound and wound again on 
the spinning calf-wheel. 


T WAS dusk when the tests were concludéd. Jerry smiled, but 
with gritted teeth, at the picture brought up by the wax 
biock. ‘Success was only partial, ‘The blast had driven the tools 
ide. ‘The upper portion was clear, but the bit at the lower 
in the path of drilling. 
“Well?” Medford queried. 
“We'll start tomorrow.” repli 
1 hsatbae ins gosta 
so itrou that there bit?” the tool dresser demanded incredu- 
nus. 
iy ite? 
‘There was steel in Jerry's voice. 
“By it?” Medford grinned appreciatively. “Can't nothing 
stop you, can there?” 


od Ferry. 
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“What does it mat 
fer who. tim witht 
Been demanded. “t 
‘ant eo buy the eae 
Ti talking eat 


‘The two men started toward town together in Jerry's battered 
roadster. A short distance from the well Jerry halted the car 
abruptly and slapped his hand on the wheel 
“I wanted to stop those leaks in the boil 
's0. we wouldn't be delayed tomorrow.’ 
“How long'll it take? I'll go back with » 
le looked down the 


"he declared, 


was only a short walk back to the well, 

ssid. “I may just rll up in that old bedding is 

and spend the night there." 
U drive back for you, later o 

“Never mind. “You get some sleep, too.” 

Full darkness had come when Jerry completed his task. He 
rolled himself into the blankets. A soft A by gas from 
the field to the south. brought the faint, lulling echoes of the 
‘engines pumping oil—and wealth, 


[UNAS mocslem night, Most of the distant lights of Dr 
well had been extinguished, when Jerry started up from h 
sleep. There was an auto on the road below the rig. Its silhouette 
‘was almost lost in the blackness of the hillside. 

“Hello!” Jerry called sleepily. “Medford?” 

No one replied. 

‘There were brief, muffled voices, and the shadows near the car 
revealed the forms of two men who, apparen prised at fin 
ing Jerry at the rig, hastily climbed back into the auto, ‘The door 
slammed, the motor raced, gears sang out, and the car was gone. 

Jerry peered after it. It had not carried Medford. ‘The 

outline had been that of a closed model, not a roadster. 

‘The identity and the mission of the prowlers had been hidden 
bby the darkness, but thereafter the rig was never to be left 
‘unguarded. 


‘The fresh string of tools gleamed in the sun as they started into 
the well. Thirty-odd feet of smooth, gray steel, eight inches 


trough, they gave off « heavy, said clint ax they seraped the 
baie and sipped awitty out of tight. The huge spool 
tel whirled as the stel cable sped from it up tothe pulleys in 
the erown-block and down into the darkness of the wel. 

"Pour thousand feet of line spun out, and the toe we 
bottom, ‘Then the walking-beam was moving, like a giant se: 
sam, with its heavy arm made fast to the cable above the wel 
Jerry watched it lifting and dropping the line, its rise and fall 
‘marking time while the three tons of tools beat their smashing 
‘iythm, unbeard, in the earth below. 


E GRASPED the cable, getting the feel of the distant im- 
EA pact. This was nota ci paneer 
there were pounding upon another bit, as hard as they, virtually 
impenetrable. Progress could be.made only as the obstruction 
was shoved to the side, or as the blows glanced off and dug their 
‘way angularly by it. 

Tt was tedious work. ‘The rise and fall of the walking-beam 
counted off hours. ‘Then days. Finally weeks. 

Jerry stood, meditatively tapping a folded ietter in the palm 
of his hand. 

“Funny thing.” he observed to Medford. ““Friend of mine 
back East says some fellow has been (Continual on page 116) 
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New Magic Worked by Cameras 


Amazing Modern Photography Solves Problems of Science, 
Industry, and Athletics, and Even Settles Legal Disputes 


B. Sellner, 
il Gaine Com: 
er, accused «man of 
trespassing and dumping garbage 
on his property. Vigorowsly. the 
other protested his innocence. The 
‘court, was puza 

“One moment, Your Honor,” said 
Capt, Seliner, Tean show you first- 
hand evidence.” With the court's per- 
inission he tacked a bedspread on the 
Wall and produced a roll of film made 
Pir thome moviecamera, 4 second 

ter, judge and culprit sawa movieot a 
‘man enught in the very act of dumping 


the modern eamera as an eye that sees 
every detail and does not forget... But 
‘eamera can do more than that. 

nd industry alike know it as 
anally. Tt can photograph things that 
no human eye can ever see. It can 
picture lightning, study the explosion 
of blasting powder, slow up for human 
eyes the crash of an airplane into a 
concrete wall. So fast are cameras that 
they can capture an event that is over 
long before you realized it was going 
to happen. So sharp is the camera's 
exe that it can peer through solid 
metal. 


By ELLSWORTH BENNETT 


inthe world. ‘The story that 
begins with Daguerre a scene= 
Painter for the Paris Opera, and 
his intypes" and ends with the 
wonders af modern photography, 
is related fn this dramatic article. 
Kn image flashes upon the ey 
vanishes. It fashes upon 2 6 and 
Temains forever. “How such Sime 
Ihave helped us study the stars, dis- 
cover unsuspected things about the 
lightning, even led to the discovery 
ofan entirely new chemical element, 
iS related here. Everyone who own 
= camera or has taken pictures will 
beinterested. 


4 


‘Today anyone can buy a camera 
that wil take a photograph in the 
incredibly” brict time of mth 
sandth of a recond and 

into stark immobility 
mobiles and leaping athletes. Spe- 
ally built cameras perform won: 
ders preter than these, and catch 
the Janted, twisting forks of 
streak ‘of lightning the speeding 
Hight ofa rife 

droplets of 
topped in mi 


let—or the flying 
splash of water 


Legg, research. ony 
house Blect 

polished metal 
‘learning, polished mel 

mechanism studded with twenty-two 
lass lenses, this instrument has wo 
counterpart in the world. Its two re- 
volving shutters take 2,600 pictures of 
clectrie flashes in the laboratory each 


‘on huge sparks, he found for the first 
time that artificial lightning—and 
may safely be 
assumed, for both are simply. great 
clectrie Sparks—actually travels, not 


natural lightning, too, 


n zigzag or in straight lines, but_in 
irals, He had caught real 

Pictures of the  corkscrew-twisting 

sparks; and had demonstrated. the 


26 


value of his instrument for studying the 
behavior of high-voltage currents, im- 
portant in power transmission. 

‘Just as these sparks furnished their 
‘own light to the photographer, electric 
flashes replace inadequate daylight or 
ordinary electric light for super-speed 
pictures. 

Extraordinarily 


ingenious _arrange- 


Photograph of a Wallet fying 
300 fet {more than. hall 


mixture of nitrogen and ai. 


ments have been made 

#0 that speeding bullets 
break an electrie wis 

flight, and. take 

n “flashlight” 

re by the resultin 

And an English 


Felease both ‘alls at once,” ‘The. first, 
Cropping into a tub of water, made the 
splash; the second, falling past the ter- 
Thinals of an electric condenser, released 
f spark that took the instantaneous pie- 
ture. By altering the timing of the spark 
through changing the distance the seond 
ball had to fall, he photographed at will 
the beginning, middle, and end of the 
re losive will prove f 
age mp ameter 
taking a speed photograph of its flame, 
‘The height of te flame from a measured 
charge of blasting. gelatin or “powder, 
mpressed on a moving film that bears a 
traduated scale, shows just how soon 
titer ignition the explosion reaches its 
Height, and how farthe flame has spread. 
{A permitted” or “safe” explodive gives 

small ame and is completely burned 
{n'a tiny fraction of a second. 


FOST of us have seen “slow movies, 
generally intended purely for amuse- 
‘ment, that are produced when a film pro- 
jected at standard rate has been taken 
much faster, Fast runners become models 
of slow, graceful action; an athlete seems 
to float over a hurdle, and a leaping horse 
‘soars gently over a barrier, to rebound as 
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if shod with rubber. American trainers 
‘were among the first to use such films to 
find out what was wrong when promising 
young athletes failed to show expected 
excellence. And in hurdling, for example, 
the camera has revealed how the Amer 
ican Simpson, and later the Canadian, 
Earl Thompson, were able to achieve 

impossible” new marks that finally 
ought. a fifteen-second record for ten 
hurdles in 120 yards down to 1¥/,seconds. 
Both men had a trick of raising the knee 
of thn tang ng tm shes baht 10 
clear the bar. s0 speedy as to pass un- 
noticed to visual observers. and probably 
not even fully appreciated by themselves 

New secrets of the birds’ flight, one of 
the longest standing mysteries of science, 
may give way at last to the latest wonder 


fo this country, by the 
snese expert Baron Shiba, That 
ise one noted engineer, Elmer A. 
Sperry of ey ‘and airplane bea: 
con fame, sees in the camera that takes 
£20,000 pictures a second. Designed for 
research in aeronautical design, it is ex- 
pected to disclose new facts about air 
streams from propellers and air currents 
faround the wings of a plane. It makes a 
spinning propeller look like a slow-revoly- 
ing door, and a bullet whizzing through 
air like an idly-drifting black chip. 


HAT happens inside a Diesel engine 
Te studied through the use 
device that takes 

4,000 pictures a second, each one in 

llionth of a second’s time, according to 

. F, Joachim, head of engine research 

the Advisory Committee of Aero- 
ies at Langley Field, Va. A camera 
designed to study the explosion and burn- 
ing of fuel as it is sprayed into the 
motor’s cylinders at high pressure is 
attached to the combustion chamber to 
take a picture through heavy plate glass; 
 high-tension electric spark provides 
light, ‘Ten pictures have been taken, 

Joachim says, that show the complete 

‘praying operation. 

‘ten-thousand-picture-a-second cam- 
era developed for the British Admiralty 
has shown the actual penetration of huge 
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armor-piercing shells into hardened steel 
targets. Tmagine the consternation had 
fone shell gone astray and wrecked this 
priceless mechanism! 

Not long ago, at McCook Field, Day- 
ton, Ohio, a number of condemned ait- 
planes were sent crashing at full speed 
against a concrete wall to determine just 
‘where fire breaks out in a plane's motor 
after a crash, so that improved engine 
seve wend Seont the Basar, Ui: 
api cameras phot ied the 
planes being wrecked; and films made at 
ight times normal speed, developed and 
run over again slowly, revealed the source 


of fire danger. 


T 


HESE are examples of the pictures 

ken at terrific velocity that reveal, 
vihen slowed dov 

prising facts about’ peo- 

ple and machines, Re- 

versed, the process has 


position, at intervals of, 
and later 


hhole action of months 
is condensed into a frac- 


The 20 caliber bullet emerging from the 
‘alte ie a ween entering above to the left 


Such pictures are a 
lly grows; 


plant 
they show its extraordinary. 


and unfolds. 

Following the same plan, Prof, R. J. 
Terry and two assistants at Washington 
University recently attempted to prepare 

“fast, movie” of hair growing on a 
man’s chin after a shave, photographing 
exactly the same spot of skin through a 

nwerful microscope every two hours for 
Four days. ‘Though it failed asa "movie." 
because the subject's skin stretched and 
jerked the hairs about between the ex- 
posures, the picture made a valuable 
record of the speed of hair growth. 

Nor are nature and anatomical studies 
the only ones where “fast movies” are of 
value; itis equally possible to photograph, 
step by step, the building of a bridge or 
skyscraper, says (Continued on page 138) 
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Is Man Pygmy or Giant? 


JOME weeks ago astronomers an- 
bowed that nate Nova Ft 
spectacle,  descril 

Porutan Scrence Monty, was: 
an. remarkable new dicovery. Yet the 
fetal event ad crue at ears ee 
fore Christopher Columbus was It 
had taken: he tee since: sete Legon 
wn to man to bring us the 
hierar AThe distance between, the earth 
and this star is so great that it took five 
centuries for a ray of light, traveling at 
tore tat 1860 men "a cond to 

ridge the gap 
Vien we stop to consider that for a 
moment, we begin to wonder about man 
auth ‘place in ruck avast univer, To 
pyemy orishea giant? To find ou 

Jet's first look at the universe around us. 
Pick out the fastest thing you know. 
‘The hurricane? It goes a hundred miles 
an hour. ‘The locomotive? It goes a 
hundred and twenty. The racing auto- 
mobile? It goes two hundred and six. 
‘The airplane? It goes three hundred and 


fifty. 

They are all too slow! Ride a beam of 
Tight. Te travels so fast that it can circle 
the globe elght times while you draw 


single breath. 
Are you ready? Go! Speeding into 


space at the rate of 186.000 miles a necond, 
i tala you thing aad Bal yore te 
reach the nearest star, Tt 
twenty-twoyearsto reach Sirius. Tt takes 
yon mom ae werk he sect Copel 
‘and your journey is just begun! 

‘You wil trove for six hundred centuries 
before you come to a far star on the 
borderlands of the Milky Way. and for 
more than a thousand centuries before 
‘you reach the thost distant star we know. 

Long before the dawn of history, even 
before the coming of the frst Neanderthal 
man, this last star may have 
{rom the sky. Yet we sce it still The 
light rays that we sce tonight left it more 
than 100,000 years ago. ‘The ones start 
today will be seen on earth a thousan 
centuries hence, after thousands of gener- 
ations have come and gone. What sort of 
people. living in what sort ofa civilization, 
will sce rays? An interesting 
uestion. 


He Has Made Himself 
Master of the Earth, 
Yet in the Universe 
He is Merely a Speck 
By 
WILLIAM BRADLEY OTIS 


his cities, his skyscrapers, his factories, 
and his railways, 

In the vast stretches of such a universe, 
what @ pygmy seems man! 


NE individual is Jost to sight in a 
great city, And that eity, on a m 
of the world, smaller than a spel 
of dust on the side of a circus elephant. 
‘And that world, in the universe, is like a 
drop of water compared with the wide 
Atlante. And beyond that universe, for 
stretch super-universes in 
‘hich the ‘distance from earth to our 
farthest star will look like a sixteenth= 
inch mark on a surveyor’s long steel tape! 
‘An idea of the staggering size of the 
universe was given the other day by Pro 


a Pra ee ol Oe Lees 
you hold a di at arm's length toward 


the Milky Way, he said, the coin, will 
hide about fifteen million suns! A single 
including less than o 

thousandth part of the night sky revealed 
images of about 400,000 stars. ‘The far- 
distant star Antares through tele- 

‘asa tiny speck in the heavens, yet 
it is forty million times as big as our sun, 

In the last thirty years, discoveries of 
astronomers have extended the bound- 
‘aries of space ten thousihd times, 

‘Thus, looking up and out from his 
planet, man feels himself grow smaller and 
smaller. He sees written in capital letters 
the story. of his own unimportance. In 
such a universe, what a pygmy he ist 


BU looking in another direction, he 
readsanotherstory. Itisthe most fan- 
tastic, incredible tale science ever verified, 
Tt tells him that he is a giant, a coloss 
who walks on universes, who holds a mil- 
‘sung and satellites in the 
his hand, who brushes a solar 
spate into spare and calls itm speck of 

lust 

It tells him that the very telescope with 
which he studies a universe 20 vast it 
makes him dizzy is made of little universes 
so stall he cannot see them. ‘The metal 
tube of his instrument, and the very glass 
through which he peers is formed of solar 
systems whirling in ceaseless activity. 

‘When you turn this page and feel the 
paper between your thumb and finger, 
you know that its thickness barely sep- 
arates them. Yet for that short dis- 
tance—ahout one-six-hundredth of an 
inch—300,000 (Continued on paye 135} 
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Tables Now Make 


Flying Trips Easy 


By GEORGE LEE Down, Jr. 


T NINE in the morning, 
ong ago, a San Francisco by 
ness man hurried down 
gangplank of a liner just. 
docked in New York. He was 

racing home from abroad 

of a close 


I 
New York friend, noté 
fied by cable, had ar- 


emergency travel. Its results follow. 

Here is a typical case. From Seattle to 
San Francisco is an afternoon, overnight, 
and allday trip on the Cascade, crack 
train of the Southern Pacific Railroad. 


CONSOLIDATED 
AIR PASSENGER TIME-TABLES 


All service daily ezeept where utherorise indicated 


‘The rail trip costs $83, exclusive of extra 
fare required on this ‘twenty-cight-hour 
train, Fer, 859 you can board a West 
‘oast Air Transport cabin airplane at 
Seattle, and arrive in San Francaco in 
less than, eight hours 

after a trip of unparal- 


Teled scenic grandeu 
“Another line, the Pac 
‘Transport, dupli- 


ranged his passage across 
the continent. 
‘Twelve-fifteen and he 
was on a mail plane 
leaving New Brunswick, 
J. And at four-thirty 
sxt_afternoon he 


having mad 
more than a day a trip 
that takes four days by 
the fastest trains. 
“Tht was no specially 
arranged race ayainst 
time—but the regular 
schedule, seven days a 
week, of two of the 
thirty-two 


cates the 
buffet meal in the 
Los Angeles to Tt 
‘son, Arizona, is an $18.50 
overnight or an all-day 
trip by train across: 
miles of burning coun- 
try. Six-passenger Fok- 
ker monoplane of the 
ero Corporation of Cale 
ifornia make the journey 
ix hours at @ fare of 
40. 


N THE East in 
summer the Colonial 
‘Air ‘Transport adds: to 
its: regular New York- 
Boston mail route Fi 
child cabin. monoplanes 
for passengers. 1t 
charges #25 for the three 


a¢_[ar_oniana, amit Minas) 

last year sor treepered dling rpm | St iguintin Reberon Aral \d-a-hall-hour voyage 

eight “thousand persons volume, sublet pated ‘Sina waa which would cost” you 

saved time and money jemint aan =e =e Seoneee ight dollars, plus extra 

by-traveling the air way. "Plerhlnal supe harem ar 5 fare, by) a five-hour 
‘Many more persons ‘NEW YORK-BOSTON train, 


didnot goby air, A 


airports 
‘vague a 
‘away off on the out- 
skirts of a city, while 
railway ter 

hand. Too, avi- 


them, 
thi 


ced in a sort of optimistic 


(Colonial Air Transport, Summer me 
pasenger sernice, daily 


Hartera vo | 1 
"airport tale 


Froma thorough anal- 
_ysis of examples such as 
these, from every part 
of the country, several 


facts about 
are apparent. 

Tn general, itis nearly 
Uhree times as fast as rail 
and costs about two and 
fa half times as much, 


halo 


that has over- 


ir Traneprt daily exxpt Mond 


‘Nir Trameport, dandy crore Sunday and as noted) 


except on parts of the 
New York-Chicago-San 
Francisco transco 

ental trip wheretheti 
saving is even greater 


OR this rea’ 

Porvuae 
Moxtnty recently un- 
dertook a nationwide 
survey to find aut ex- 
actly where air passen- 

travel stands in the 


than on shorter journeys 
and the air fare is pro- 
portionately higher. 
The West is dotted 
with air passenger Tines, 


‘SRR/SN ES 


Toe Anases cod Sen 
Kester voelianct 


nited Stater today =a 
fair, impartial investiga- 
tion that sought not 
hopeful dreams, but prac- 
tical facts on the air- 
lane's usefulness in fast 
Frisness, pleasure, and 


bepbs 


‘apart by train, are con- 
nected hy a five-hour air 
trip in the Western Air 
Express's twelve-passen- 
ger Fokkers. From Los 
‘Angeles it is a one-hour 
‘rip to San Diego via the 
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Tip to Chicago tn a Travel Air machine 


Maddux Air 
‘This iw passe 
ly. With its recent extension to 
San Francisco, four lines now 
connect that eity and Los Ange 
‘The Midwest, too, has its air 
routes, Chicago is the hub of 
whole series of radiating airlines 
fone, for instance, Northwest Air 


exclusive: 


ways, Funs planes to Minneapolis 
in five while the Piking 
pride of hhwestern Rail: 


, Lakes eleven hours to make 

wan breakfast in Chi 
phis, Tenn, via the 
of the Mid- 


the samme trip. ¥ 
ceago and Lune in 
ew six-hour $100 servic 
South Airways 

‘What has the East to compare with 
these lines? Besides its part of the trans- 
ntal route, it has the New York- 

irway—and that is nearly all! 


Boston 


HE, Colonial Western 
neet Cleveland and Albany 
nmany Gulf Airline, which i 
ht part of the New York to 
il route, accepts passen 
lanta, Georgia, and 


ways con- 


Airways fly between Key West, Fla., 
and Hayana, connecting with the 
Havana Special train from New York. 
‘That is the best the East can do to- 
day, uti is going todo beter 
Airlines are proposed betweer 
New York and Washington, and 
by the time this article is pub- 
lished one may be in operation 
between Washington and Norfolk, 
Va. ‘The cross-country line to 
Chicago, now an ““emergeney” — = 


service, is to be vastly improved — 
‘upon. > 


‘A new airport at Newark. N. 
J, will give New York hal 
connection with cross country 


ir passenger service of the 
Canadian Colonial Airways. 


Short air trips are as practical as long 
cones: and every important. stopping 
1 through airline has “feed- 

nes that serve 


1¢ Colonial Western 
Airways. Chicago has connections to 
Cincinnati via the Embry Riddle Com- 
pany’s planes: to St. Louis via Robertson 
Aircraft; to Kansas City over the National 
Air Transport’s route; and to Memphis 


‘The peice ie $300. The spper 
third the pseneer see 
‘ad Meatibeation Not mun, 


ight thet 
‘ake ‘them to Kansas City in. '3 how 


ing, the Western Air 
ss provide a trip to 
“olo,, and the same 6on 
pany connects Los Angeles with 
the transcontinental Tine at Salt 
Lake City, Utah, 


N MANY states, too, short ine 
ter-city trips by air are or will 
regularly seheduted; thus Ok 

homa, for instance, has a state 
1 ait service operated by 


nd another ‘Tulsi-Oklahoms, City. alt 
line. ‘Other sates, notably Aha and 

‘Texas, are blanketed with airlines, 
‘Timetables of the Cleveland, So 
western Railway and Light Compan 
ounce. that’ the raifroad’s Ucket 
ats wil sell. tickets on the Stout ait- 
Tine between Cleveland and Deteo 
probably the frst recorded. instance of 
{railroad selling ar tickets, Tn this case, 
the airfield is near the Cleveland station, 
Geneeally airports are more remote} and 
some sit transport. companies provide 
inuses oF ears to transport passengers frou 

the nearest railway’ station to the fel. 
“Today's air Hines are regularly sched: 
ued services; hence the “air time-tables” 
tre are able to present with this article, 
‘To some extent they are dependent upon 
Mhe"weathers many mail ne wil ot 
carry passengers i weather threatens, 
‘ven though, the pilot may go through 
with the mail. ‘This is one of the best 
snes the question, sal ae 
fe?" Tn many places it is developing 
with almost painful slowness, 20 
Cautious are’ transport Tines| to 

take sure that it will he safe 
[And over all but the best lighted 
airways, no air line will carry 
\, passengers at night: though the 
i goes through with prac- 

ly unfailing regularity. 
“Ale tax” acrvice at any large 
(Continued om page 120) 
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Is Oil Burning Too Costly? 


More Comfortable and Convenient, Certainly, But This 
Article Weighs the Problem as It Affects Your Purse 


By JOHN E. LODGE 


until June 15, 1928, Thave used 2,892 


om S THE added 
Kapa zallons, which cost me 8240.31, Now 


comfort and con- 


I venience of an when you stop to consider that this 
AY bumer worth the figure covers the cost of heating my 
ws price? That. ques- ome through an entire winter and, in 


ss tion today confronts 
Gas” every prospective 

ous ova The 
answer of course, depends on the value 
‘you put on the advantages of oil heat- 
Ing, and other factors that must be 
considered in contrasting oil with other 
fuels. 

"The oil burner is, after all, only a 
nly perfected. mechanism for pro- 
i, And, without an efficient 
heating plant to transfer that heat to 
‘the rooms in your house, the oil burner 
must work under a severe handicap. 

"Theoretically, a ton of coal 
in heat value from 190 to 215 gallons 
of oil. ‘But it is one thing to deter- 
imine the theoretical heat value of a 
fuel and quite another to find ont how 

seh hak a an ae: Loar 

plant, not the fuel, determines 
that whether you bur eal oF oll. 

Burning fuel produces heat in two 
ways, the hot gases and the radiant 
heat from the red-hot lumps of coal and 
the flame. A good boiler absorbs the 
largest possible amount of both kinds of 
heats “Phe rest ix wasted up the chim 

‘A boiler that gives good results 
coal may not do.as well with oil 
two fuels do not burn alike. Coal, most 
of the time, a reduced 
ical draft oil 


addition, kept us supplied with all the 
Dacemmareccadioe tars oacand 
@ quarter, making it unnecessary to 
burn any gas for hot water heating, I 
think you will agree that I'm getting 
the luxury of oil heating at a pretty 
Tow figure.” 

‘The photograph shows this parti 
ular installation, A heating coil is 
connected to the hot water storage 
tank so that during the winter th 
water is heated as in any similar in- 
stallation. When summer arrives the 
‘owner merely shuts off the main supply 
pipe to the radiators upstairs by means 
of the large valve. A switch is thrown 
to connect the oil burner control to a 
different thermostat so that it will run 
the main boiler only enough to supply 
hot, water to the hot water storage 


& 


4 |. This winter, 
from October 15 until April 11, T used 
1,920 gallons of oil, costing, at ten cents 
gallon, $192.00, Probably before su 
mer my’ oil will have cost me about 
‘sameas the coal, but I have received much 
more and better heat. T keep 
temperature of seventy degrees to seventy- 
five degrees in my house all the time. 
With coal it was from sixty degrees to 


ler, one with inade- 
rating surface, may give fair re- 
Silte with coal because the coal ix 
slowly, permitting the surfacein the boiler 1926 the bill was $1; 
to absorb a fair percentage of the heat. these winters I pai 
‘An oil burner under such a boiler ‘& month to take care of my furnace or a ive degrees.” And now comes 
blow most of the heat up the chimney. total of $120 a year. T began to burn y significant statement, “The 
oil March 1, 1927, and from that time heating plant now requires no attention 
: at all and T would not want to go back 


VESTIGATIONS of the Popular 
‘ence Institute of Standards have 
shown that when oil heating costs too 
much, the trouble nearly always is due 
to an inefficient boiler. ‘This means, in 
short, that if you have an inefficient 
boiler your coal bills may be higher than 


particular owner has his oil 
burner installed under a boiler that 

quite old, but it is of adequate size with 
plenty of heating surface. ‘The high price 
of both the coal and oil he has used un- 


they should be, but if you install an oil doubtedly is due to his location, 
burner you will be even more heavily ‘And to show what happens when the 
penalized. boiler is inadequate, note this report 


But you must not get the idea that the 
boiler installed in the average home 
is s0 poor that it, won't work with an oil 
burner, ‘That isn't so, because even if the 
boiler is below par it can be improved by 
adding sections to give more heating sur- 
fae, And 5 good ol Barer sed incom 
junction with a good jw 

dices more heat than would appear 
theoretically to be possible. 


from a doctor who has a large house in 
St, Louis, Missouri: 

find that I used for three years with 
the old boiler a little over 6,000 gallons of 
oil fuel a year. For the year just past I 
have used about 4,500 gallons and have 
had hot water automatically supplied 
Hroughout the summer, so you can see 
what can be accomplished by installing a 
really good boiler.” 
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Tips from a Veteran Carpenter 


Secrets About the Selection and Use of Materials That 
Will Save You Money When You Build Your Home 


AT advice would you give 
a. greenhorn “on building a 


what way, if you don’t mind tell- 

Every which way. It's Tike asking 
what advice a landhubber needs to become 
‘Kind of a lifetime job, 


“You're right as usual, Unele Ed,” I 
worl Sat 
eel te ee ig 

pret ect ee a 
all the books ‘ind th C mw have 


Vait till I carve this plu 
loaded. Let me tell yor 


ws 
Uncle Ed labors to stoke his 
in his own deliberate and silent 


By JOHN R. McMAHON 


Department, 
POPULAR ScIENeK MONTHLY, 


this man is the 
wisest carpenter 
in our town. He 
first 
Jools and keeps 
them sharp and 
He uses 
‘square to 
do things tha 


a Backboard to 
express. His 
saw is two inches 
wide, havin 
heen ground 
down to that 
narrowness hy 
decades of honor- 
able service. It has sawed car- 


other hand, houses bul jut fw years 
ago are full of eracks and loose joints that 
would take a barrel of putty to close up. 
Besides the looks, wind and weather go 
through the eracks and start the ruin of 
the building. ‘The owner has to tinker and 
patch everything, and he sometimes 
lames the carpenter for the rank 

{ite tet open after 8b yeas, en 
they are just due to the use of green um- 
ber that h shrunk.” 

ig lumber have 


been changed quite a bit since the old 


‘Which of these tno piles of lumber would you choose for your 
Douse? Take the oid black stuff the pile atthe let advises 


vel seasoned snd wil not shrink or warp. 


days.” I observed, as Uncle Ed paused. 

. Time was when a tree was eit 
down a couple of years before it was 
sawed into lumber and that lumber was 
kept in a pile for air drying another two 
or three years. ‘The stuff was seasoned 
right in that way. ‘The scheme nowadays 
is to hustle a log from the woods to the 

turn it into boards, shoot 
igh temperature 


Toads of lumber, including spe- 
cies of trees now. virtually ex- 
tinct, and might be considered 
the owner's postgraduate diplo- 
ma and proof of master crafts- 


ial 11 et yo something 


that isn’t in all the books,” re- 
sumed Uncle Ed when his pipe 
was drawing satisfactorily. 


“Go ahead and just imagine 
you're talking tothe rawest 
reenhorn,” T encouraged. 
“It's the question of using 
seasoned lumber in ahouse. If 
you build a house with well: 
‘seasoned Iumber, it stays tight 
fand solid for several lifetimes. 


's and then pile 
them into a car for shipment to 
some local dealer. Y 

boards that were part of ali 
tree a few months ago. ‘They 
have so. much sap and life in 
them it’s a wonder they don't 
sprout on your house.” 


NCLE ED chuckled, 
Jow siding that began to 
grow would be pretty neat along 


charge 

Well, = fact pe Sa tee ordi- 
dred, lumber ls bot 

tore than half dry or seasoned. 

It keeps on drying when put ina 


T've seen many old Colonial 
houses of that kind. On the 


building and it” shrinks and 
shrinks, T guess you know that 
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shrinkage is crosswise of a board or beam 
and not lengthwise to any extent. Warp- 
ing ix another trouble of green Iumber, 
especially the flat grain stock; it is a first 
cousin to shrinkage, but not the same. 
Now we can allow for shrinkage in the 
framing of a house, so that it will settle 
evenly instead of sagging in the middle. 
We do that by taking eare to. preserve 
the same relationship between the hori- 
zontal and vertical members of the frame 
‘everywhere, so that when the beams and 
girders shrink the house will settle uni- 
formly at the sides and center. That 
is a good reliable method. But I don't 
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weather-beaten old stuff at the bottom. 
White pine turns yellowish with age and 
other wood generally darkens. That's a 
sign of seasoning. Some of the old ma- 
terial may be checked or cracked at the 
‘exposed ends, which means extra wastage 

ill it's better than the brand- 


FOW about buying material ahead 
id letting it season at home?” 
“That's a go scheme for sal jobs 
cor where you have storage room; and you 
can save money. too, by buying in the 
sek winter season do that mpl 
frays keeping on hand quite a mess of 
iumber, fram molding to boards, "Every 
attic is half or three quarters empty and 
will hold a truckload of lumber: Tes a 

fn dey place. "Then you have the oy 
of your garage, across the cellng 
toe Ree ‘good idea to stack lumber 
with litle strips to separate the pieces 50 
that ae can rola all around em” 
rhs oe painter is quite a ecape- 
oat for shrinkage,” Tobserved. 
“Saving the bacon for the rest of us,” 
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laughed Unele Ed. “I've heard an 
owner say, “That scoundrel of a painter 
cheated me. Look at his careless work— 
didn't paint the joints in that matched 
ceiling for the porch. ‘The bare wood 
shows in every joint.” Someone told him 
that the joint opened after the paint was 
put on, but he wouldn't believe that the 
Painter had covered all the surface. in 
Sight at the beginning, Green lumber 
gives another black eye to the fellow with 
& brush when the paint he so carefully 
Applied pels of jn large patches lke the 
‘You mentioned warping as second 

cousin to shrinkage.” 
First,” corrected the old craftsman, 
‘and sometimes I think they're blood 
brothers. ‘The fot anthoe for warping 
is to use quarter sawed or edge grain 
tock, whether in shingles, trim, or flor. 
OF ‘course, seasoning counts, too. 


it makes a difference in a new 
ing whether the plaster is thor 
‘when the finish woodwork 


bul 
‘oughly 
put in, 


Mitered clapboards on the corners 
fof a house, av shown above, look 
‘eat; bat other methods are ast as 
food from practical standpoint 


know any recipe to stop the 
inkage of green boards and 
Shove them tightly to- 
gether, nail them fast, yet they 


Pee TRer's nome dlference in 
the ki 


id of lumber," was my 


windows tight enough to need 


Coasing if not dow 
ting to operate. 
fit isa nuhance 


Nat enough tocount. Thave a white 
pine table made of square edged board 
that were tight together a few years ago, 
butnow they areaneighthof an inch apart. 
Matched spruce on an outbuilding kept 
painted shows daylight between every 
Dae of boards. Cypress and long leat 

low pine are special old pals of mine, 
Stil T have. to. admit: they” shrink. "I 
‘worked on. house not far from here and 
the oak flooring was a handsome job 
when it was new, After three years the 
‘oak strips had shrunk so much that the 
tongues were pulled clear out of their 
grooves. It took a lot of crack filler to 
patch that job, and then it was a poor 
imitation of a first-class floor.” 


AN'T you tell green lumber, when 
se itor saw through it? 
me may pretend to, but 
replied Unele Ed. “A piece 
doesn’t have to drip water or be sticky 
in the saw cut when it is unseasoned. The 
in the pores. ‘The principal 
apse ety roms fas rat 
reliable dealer. You depend on him not 
to hand you raw lumber fresh from the 
car. He hus a large stock in reserve that 
seasons slowly in the yard, better under 
cover. You can also ise Your own eyes 
and turn down the bright, fresh lumber on 
top of the pile. Look’ for the dusty 


moisture 
safeguard 


“White pine, eypreas, 

ist around as much as 

most other kinds of wood. T have seen 
‘on the outside of w house a piece of maple 
‘molding that, had torn itself loose from 
the nails and curved out like a snake, 
riggs i it was alive. What was 
maple doing outside? Of course it hud no 
business to be there. ‘This is something 
to warn the public on—how careless or 
crooked builders slip 
Tumber for trim, — (Contin 


any. kind. of 
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Do You Know How Your 
Icebox Is Built? 


Improper Insulation the Cause of 
Poor Refrigeration, Our Tests Show 


By R. D. MORRILL, M. E. 


In Charge of Refrigerator Tents for Popular Science 
Institute of 


Photograph 1. Thi felt and 

‘grout cork iaulaton, Outside 
‘OW much did you emperature #0; inside, 3 

pay, or ge ee: 

box? ‘That ques- 

tion is mighty im- 

portant because 
involves both your health 
and your pocketbook. 


When you buy an icebox, 
you pay for construction, 
fittings, appearance, and eff 
ciency or good heat insula- 

‘The three jecboxen 


Although the United States: illustrated meet these re- 
uses far more iceboxes than quirements in every detail 
any other nation in the world, except one—proper” insula 
investigations conducted. by tion. 


the Popular Seience Institute 
of Standards have developed 
‘alarming fact that most 
of these icehoxes are practi ‘ 
Preserving purposes. must ask for a really efficient refrigerator, 
Because they are incapable of main- you will get as were the nsulation, because the insulating 
taining the low temperatures required to three shown in the accompanying naterial, being placed between the inner 
rest the growth of bacteria, food spoils trations. ‘These iceboxes cost at retail and outer shells, cannot be seen without 
in them almost as fast as it would on the tearing the icebox to picces. 
shelves of w close rs of such Before these, boxes were taken apart, 
silage hi iscussed in the differences in the amounts of insulat. 
is ‘8 medical expert. Next ing materials they contained were in 
to bral waats isthe post portant cated by the Institute tests. 
‘The best of the three boxes, the one 
illustrated in Photograph 3, had solid 


0 MEET the prices at 

the boxes were 
hing had to be 
d the manufacturers eco 


‘was capable of mai 
cod preserving temperature 
h of them 
-y in a room where 
temperature between freezing and 
|. can be maintained constant] 
‘or casing, and an inner shell, o lining, the length of ti 
space between the two shelis being filled regardless 
with material that is a poor conductor of weather 
heat. ‘Then why, you may ask, if it's s0 
easy to make an icebox, does any manu 
facturer turn out a poor one? 
“The answer is contained in one word 
price. Though the principle ofthe cela 
good ieebanes are expe 
forced to regulate the quality of 
forced to reguilate the quality of 
their product to suit the prices 
the publie is willing to pay 


HERE are, of course, “gyp’ 
icebox manufacturers who 
charge big prices for ornamental 
ators, but the 

facturers turn 


sear seegees tried re 
iches of cork. 
‘When the temperature was 
held at 80°, this icebox main- 
tained an average temperature 
af slightly more than 3 or 6 
above the point where bac- 
teria begin to. multiply with 
alarming rapic 

‘The icebox in Photograph 1 
is a less efficent refrigerator. 
‘A space of about an inch be- 
tween the outer and inner 
shells contains two thin lnyers 
of felt and the rest of 
fe led. with ground cork. 
‘This, of course, spilled all over 
the floor when the 
gator's saw cut through, With 
best iceboxes they can fan outside temperature of 80° 
make for the prices they can get. this box maintained an i 

If you are unwilling to Pay —ppotograph 3. Cork intsltion an inch and fraction thick. Outside temperature of more than 59. 
the price which a manufacturer temperature 80; inside, 56. Cork should be at least 2 i 
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Model Railways Rival Real Ones 


Amazingly Complete Systems With Tiny Locomotives Using 
Their Own Power Used to Teach Transportation Methods 


INY steam railroad locomotives 
hat burt real coal and yet are no 
loge han your footie 
Pullman, baggage, and. freight 
cara perfect in every. detail— 

tacks, signal Lowers, switches, and other 
ralload ‘equipment. exactly ‘ike ‘hei 
fllsized prototypes are being produced 
by the patient skill of model makers in 
ail_parts of the world. 

$0 realistic are. some 


By L. 


. POPE 


middle-aged, clergyman living. ina 
‘tuiet, rectory in the south of England 
‘tho has produced some marvelous €x- 
{mples ofthe model builders art, both 
trai locmotve and varus 
types of stationary equipment. 

‘And there is @. A Lehman, an in- 
structor in the schools of Long Beach, 


California, who has consti what is 


said to be one of the most perfect acts of 
transportation models ever built. ‘These 
locomotive models, capable of ‘running 
under their own power, portray the de- 
velopment, of railway transportation 
over a period of 100 years. They range 
all the way from a model, of the Tom 
Thumb built in 1828 for the Baltimore 
and Ohio Railroad to a model of the 

jigantic modern Union 
— racific three-cylinder 


of these model railwe 

Shas completes 

they in every detail, that 
tographs of ther 

fa aces 

rm oe 
railroads. 


This fascinating hob- 
b; way build- 
appeals most strong- 
Iprof course, to men who 
have, at some time in | 
their’ lives, been, con- 
nected with a real rail- 
road, But the lure of 
the shining rails and the 
steel monsters that trav- 
el on them seems to en- 
snare thousands of 
ple who have never 
had any connection with 


passenger locomotive. 
Crossing the water 


we find E. P 
of London, Chair- 
Of the Model Rail- 
= Club, who has 
spent years on the con- 
struction of a remark- 
bly complete — model 

Practically 


ies of “goods wag- 
fons,” as freight cars are 
called in England, are 
sanding on the sidings 
of his railway. 


HILE most model 


a railroad beyond. rid- 
ing as a passenger. 
"There is, for example 


‘Models. large and smal. of alost everything that runs on ais. made by experts 
fod calibited and explained at a recent English exposition bei in Kingsway all 


railway construc- 
tion is done as a form of 
recreation, many models 
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are built commercially for 
exhibition, One of the most 
beautiful of such models was 
recently completed by a firm 
in Chicago, Mlinois, It is a 
model of a street car, made 
accurately to a seale of three 
quarters of an inch to the 
foot and ix perfect in every 
detail, It is built entirely of 
sterling silver 

In his constant striving for 
small seale reprodue- 
‘the enthusiastic model 


It app make 
uo difference how much work 
is involved or how long the 
work will take. ‘The main 


requisite is true scale model- 
ing. 


g, for ex. 
ally good 
ocure special 


18 cross section, just Til 
‘of real rails. ‘These rails are 
spiked to wooden ties ac 


cording to American standard 
practice or held in chairs by 
wedges according to 
glish system, 
Switches are constructed 
from the plain rails to. dupli- 
‘cate full sized construction, 
Even the boilers of the tiny 
steam locomotives are held 


—— 
aM MTT 
Se re 


‘A complete mods 
man of the ‘Model Railways Cl 


tog 
ets i fae 
their gigantic prototypest 
‘The power of some of these small 
Jocomotives is astonishing. Engines suit- 
table for operating on track measuring but 
to and a half inches between raile ar 
capable of hauling a load of several 
Fiding on specially constructed fat c 
Model railway building naturally de- 
vvelops skill in the use of tools and a str- 
passing degree of ingenuity in working 
out constructional problems. But the 
chief requirement ofall is patience! 


true models of 
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Plane Races with Crack Train 
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What Do You Know About Aviation? 


1, When, by whom, and where was the 
first flight accomplished in a heavier than 
‘air machine with power? 

2. How were the early airplanes made 
to take off? 

3. , What department of the U. 8. 
Government is charged with regulatio 
of interstate nir traffic? 

tip lVnat country lend in the number 
of airplane passengers carried? 

5 Wat is te difference between a 
rotary and a radial engine? 

‘6. What is a tachometer? 


the scheduled time of 
‘ork to San 


the safer flying, high 
ad slow? 
‘How can one be assured of a safe 
airplane “joy 

14. What is the official distance cov- 
ered hy Lindbergh in his New York to 
Par's tight? 

15. What is a sock? 

16. Who accompanied Commander 


ERE is a chance to find out 
how much you really know 
about aviation. These 


MONTHLY by Professor Alexan- 
der Klemin, Director of the Gug- 
genheim School of Acronauties 
at New York University. The 
[average person should be able to 
answer fifty percent of the ques- 
tions. Test yourself. try 
the list on your friends. The 
answers are ou page 132. 


Byrd in his flight over the North Pole? 
. What are the two main types of 
structure? 
is an ornithopter? 
|. What are the advantages of a 
monoplane over a biplane? 
20. Is a hydroplane an aircraft? 


21. What is the fin and its function? 
22, What is the stabilizer and its func- 
tion? 


25. What isanaileronandits function? 
What is a cowling and its use? 
‘What is a parasol monoplane? 


26. What are longerons? 
27,01 what materials are propellers 
28. What is a strut? 

29. What covering is usually used for 
airplane wings? 
ep i 

States furnishes our principal supply of 

aicplave wood? iad 
BL. Why is steel used 

struction more generally 
32. What change in design is ad 
when brakes are used in the lan 


a glider? 
the weight of a cub 
of air at sea level at $2 degrees F. temper- 


density have on flight? 
37. Which furnishes the greater part 
lift, the upper surface or the lower 
surface of the wing? 
Why is the long dimension of the 
put across wind? 
39. In what direction relative to the 
wind should an airplane land and take 
off? 
40. 


For what are wind tunnels used? 
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degree. at the, Penn 
Spivesia Miltary ‘Acadeng, 


a7 


Three childeen of Com- 


ah, Cather” 
toe Byrd Bolling Bye, 
fod Rechand E. Byr Je 


DICK BYRD—Adventurer 


An Intimate Study of the Great Explorer at Home—How He 
Plans an Expedition —Why He Is Going to the South Pole 


E TS still sleeping,” the maid 
told me when T'came down 
to breakfast at eight o'clock. 
Twas spending a whole 
‘twenty-four hours with Com- 

mander Richard E. Byrd at his home in 

Boston to see exactly what such a man 

does when he is not flying over some Pole 

fr on some other exciting adventure, and 
the girl's words seemed to indicate that 
this was a lazy man 

But he isn't lagy,. Tt is me 
working and in living he pra 
economy. He doesn't plunge 
york nervously, making much haste and 
little speed. His inclination is to take 
things easily and do the important jobs 
in systematic order. 

‘ust after nine he appeared, perfectly 
groomed in close-fitting blue serge, his 


By FITZHUGH GREEN 


TERE is the anewer to » question 
that has been asked over and 
rez punter What doce Commander 

‘wife think of these trips of 
RAT And this eft and lose iat 
‘2 series by Communder Green, him- 
Seif a famous explorer, are never 
before published facts about the 
South Polar expedition. 


dark eyes clear and snapping after nine 
hours’ ‘refreshing sh 
he apologaed laugh 


was waiting for me, if you weren' 
He laid his hand on my arm and spoke 

into my ear as if imparting an important 

secret—which he was. 

it it's sleep that makes the break- 

fast taste good, isn't it?” 


A typical remark from Dick Byrd. For 
to him health goes before all else: T have 
seen him turn down money to get an 
‘extra hour of sleep; refuse a banquet to 
avoid breaking training; deny an inter- 
view with an important man rather than 
miss his daily exercise. 

‘Yet few men ean equal Byrd in sacri- 
ficing sleep when necessary. On the 
Greenland trip he flew across Ellesmere 
Land three days in succession with an 
average of about three hours’ sleep each 
day. ‘He hopped off for the North Pole 
with only two hours’ sleep. Before he 
crossed the Atlantic by 1987 he 
went to bed at two A.t. and got up at 
four 4.at. to remain awake for more than 
forty-two hours! 

‘On this day at his home he did a 
characteristically seafaring thing before 


‘Atest at The Pan Manitoba, of the Ford 
Byrds en 
Ia'whectn are being replaced with a 


ue sat down to his break: 
fast. He took a squint at 
the sky and glanced at 
the barometer, 

“Tn for a bit of wind, 
he observed, 

Tglaniced out on the un- 
ruffled surface of the 
ares River which 1 
vd a cloudless sky, but 
ke was right—in’ two 

ky was ove 


‘ate heartily—and 
slowly, taking time out to 
Tisten to a boyish yarn by 
Dick, Jr to exchange a 
kindly” Word with the 


to shure a mvuthfal now and thea 
with Igdly, i 

orange juice, hot cereal, two eggs, toast, 
and tea. 


n't use coffee.” he replied to my 
question, “"A man ean trayel farther and 
Work harder on tea. In fact I like hot 
chocolate hest of all” 

took this to be his attitude towards 
all stimulants: use them sparingly or not 

ou expect to get a lot out of 

Saya canst: 

1 Now came another small formality — 
the morning 

“Tle to know what other people are 
doing,” Dick explained, And after 
the most interesting thing in life is 
people—don’t you think?” 


REAKEAST and morning paper took 
hout forty-five minutes.» By this 
time his secretary hud arrived and opened 
{two mountains of mail in his small office 
in the front of his house. "And more out 
in the hall.” she told me. 
Dick caine in with a cheery “Good 
morning.” ‘The secretary flashed a smile 
ly, but turned almost instantly to 
her shorthand book. T understood why, 
for Byrd had a letter in his hand and was 
dictating a reply even before he sat down. 
‘That is one of the misleading things 
about the man. Beeause of his soft 
southern drawl and bland manner you 
are likely to think of him as anything but 


favorite dog. He had the Sampson, chosen to cary Commander Byrd 
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a man of action, but you are wrong. 
deeply regret that it is impossible, 
sped out. “There are at least four 
good reasons: . . .” With almost math- 
ematical precision he enumerated the 
arguments against his doing what the 
writer of the letter requested. 
He lle as many as 900 letters 


be even larger, and his 
Aftgr an hour with his secretary he 

has his first visitor. ‘This may be almost 

any kind of person; today it 

with a scheme for an ex} 


back from the South Pole. 


Byrd has cor 


YRD smiles, He is used to this sort 
of thing. Gently he disposes of the 
caller, alway’s making a friend rather than 
an enemy, Then the next visitor 


‘At noon comes the 
daily “walk followed 
by luncheon at one, 
‘The afternoon is even 

but it, too, 
ends in exercise— 
golf tennis, squash, 
Swimming, oF boxing. 
the evening 
lectures, writes, reads 
roof, or confers with 
is stall. 

But. what of his 
charming wife and 
four lovely children? 
What do his ad 
tures mean to them? 

“There must be 
something wrong 
with a man who 
‘would 


claimed one Indy 
me when she dis- 
covered that the famous air explorer was 
married. 


and months, “He risks his life time after 
time, And what do they get out of 
all?” The best answer is in Mes. Byrd! 


ing to analyze a 
‘man’s reasons for being an explorer,” she 
said, when I asked her about it. “But 

his work and does it well, he 
niche in human endeavor that 
some one has to fil. I feel I'm lucky to 
have man chosen by fate for so valuable 
duty.” 


HE, vigorously ives up to that philoe 
Seriy ty working cote to cor tk 
fe Reston Seerseace Lissmtoe 
she neglect her children. Indeed, she is 
as competent a mother as ever lived. 
And she is as free as Byrd from that 
miserable avarice which keeps most of us 
chasing the almighty dollar. 

They live modestly. He gets about 

$4,000 a year Navy retired pay. Heo 
a small brick home. He has written one 
book and about a dozen magazine articles 
in two years, 

“But doesn't he make a lot out of his 
lectures?” Tam asked. Yes. So did 
Peary and Amundsen ‘and other ex- 
plorers. But, like them, he feels that such 
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‘The Floyd Bennett, ti-motoced plane 


money should goback “into the business.” 
In other words, he is one of the biggest 
ribers to his own scientific expedi- 


lenty of chances for Byrd 
to make quick money if he chose. 
T was present once when $100,000 was 
‘offered him for the news rights to an 
i dit, but there was no guarantee 
's companions’ writings would 
hased. 
"said Byrd, 
hey hers fewlite to od wo 
eyes twinkled. “Then you know, sir,” 
he added, “their stories will probably be 
etter than mine.” 


Tean’t doit. 


ICK BYRD'S great work at the 
resent moment is. prepara 
lait across the South Pole. Shortly 
this will appear in print he will 
n in the little ie ship, 
through the Panama Canal 
down to New Zealand to 1 
stop before crossing the Antarctie Ocean 
forthe South Polar regions 
In preparation of this article T asked 
hhim why he was going to fly over the 
South Bole, For reply he penciled the 
followin 
Se ret th btn 
of the world a vast unknown region as big 
as the United States and Mexico com- 
bined, that the eyes of man have never 
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Jooked upon. ‘That great unknown 
area is in the clutches of an ice age—a 
slacial period such as existed in this 
ry of ours ages and ages ago, 

ice-covered land 


hy a barrier of ice 
feet high. ‘This is quite different from 
the North Polar his sur- 
inded by the Polar Sea some 2,000 


“We know,” he went on, “that 
fierce gales spring up suddenly 
last for days. We know that in pl 
the average wind velocity ‘has been 
over fifty: miles an hour for a long 
petiod, meaning that winds must 
as high as 130 miles an hour at times.”” 
Since the temperature goes down to 
seventy dees Feiow Zero. the cruelly 
of nach pace can be fnagined 
“We are taking about fifty-five volun- 
cer om mar that 300 apc for 
the expedition, seventy-five Eskimo dogs, 
tnd te North Greesland akimon 
“We shall have with us three airpl 
‘These we shall use to lay out a line of 
bupplles southward from sur base on the 
Ross Sea ice barrier. This barrier is a 
solid hunk of ice 400 miles wide, 300 deep, 
tnd sing from few fegt to 900 fet 
above the level of the sea. 
‘He did add what is to me a most in- 
teresting point." When Seott and Amrund- 
Ses went dows ln 1611 they bend bear 
together, the former refusing to put his 
camp where Byrd will put his. Scott felt 
that there ‘wes some danger of the feo 
tongue breaking adrift and carrying his 
cathe base with it ont into the Autareic 
Ocean. Byrd knows this, but with char- 
‘teristic courage looks on tas one of the 
scorplable henarde of exploration, 


most places 300 


ERE we will build a self-sustain- 
town, while our vessel goes hack 
Zealand for the winter,” he went 


"This means that during the black six 
month’ Antarctic night be and his men 
wll be cooped up in that icy desert with 
the howl ofthe issn averead andthe 
ominous crackling and booming of the ice 
beneath their fragile huts. “It means 


tod 


Bernt Balchen, chief 
pile ett and Harold 


that for six months this half a hundred 
men must keep house, cook, sew, scrub, 
nurse, and do all the other things which a 
bachelor must do, isolated at the ends of 
the earth, 

When the sun comes back it will bring 
With it-more severe cold than ever. 
“When the days begin to lengthen, 
the cold begins to strengthen,” runt 
the old Klondike proverb. But light of 
the Polar dawn will enable dog sledges to 
40 out southward even before the planes 
an be put into commission. And by the 
sedges the food depots will be checked 
up and dug out from the drift of winter 


MNALLY, the great southward flight 
will be attempted with the big thi 
motored Ford plane. First there will be a 
traverse of some 400 miles over a gradual- 
ly ascending field of snow-covered glacial 
surface: then a sharp rise of about 6,000 
feet between the mountains discovered 
by Scott, Shackleton, and Amundsen, 
‘Thence a direct flight to the South Pole 
which lies at the center of a vast and 


frigid plateau at an elevation of about 
11,000 feet. 
‘This flight will constitute the most 


ment, save as another proof of Byrd's 
boldness and the airplane's competence 
as an aid to exploration, But after it is 
finished will begin the more exciting work, 
even though it (Continued on page 140) 
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The New Radio Sets Offer— 


a 


ADIO today presents a strikingly 
vel situation. Tremendous 


than inany’recent year—and yet 
these improvements have ail been aceom- 


plished without the aid of any basically 
very. 

erent makes are 
becoming more alike in ex- 

ternal appearance, and_in 
many eases in the interior 
arrangement of the appara- 
tus as well. And in the sets 
designed to be given to the 
public this Fall and Winter, 
there has been a marked 
abandonment of freak ideas. 

Undoubtedly the most no- 
table recent improvement has 
‘been in the development of 
faithful tone reproduction. 
Even the lowest priced of the 
new radio receivers offer a 
tone quality unobtainable 
from even the most expensive 
sets a few years ago. 

Alll the other new refine 
ments tend to make the 
modern radio receiver sim- 
pler in operation, more at- 
Aractive in appearance, easier 
to tune, and more selective. 

‘About this time last year, 
anarticlein Porctan Sctence 
Moyruty heralded the com- 
ing of the full eectrie set, the 

receiver operated entirely without 
id of batteries. At that time there 
were three distinct systems for full elee- 
trie operation. ‘These systems consisted, 
essentially, of operation by means of 
yocuum tubes with the flaments heated 
by low voltage alternating current, oper- 
ion with battery type tubes connected 
in series with an overgrown B-eliminator 
ly extra current for the filament 
ind operation with battery type 
re the current was supplied by a 
jon A and B eliminator. 


F THESE three, after a year's trial, 
operation with the so-called A. C. 
tubes has proved most, popular. Prac 
tically every new model is of this type 
and ‘the development of 
good A-B eliminators has 
made possible the conver- 
sion of many old battery 
sets to full electric opera- 
tion, 
Most of the newly de- 
signed sets use A.C. tubes 
the 226 type for the 
Tadorequeney stages and 
3¢ first audio stage, a ty} 
S27 tube for the detector, 


By JOHN CARR 


similar to the 227 in all stages. Power 

tubes are now universal, nothing less 
powerful than the 171A being supplied. 

Tn radio frequency, detailed refinements 

have noticeably improved the average 

lity to bring in distant sta- 

tions and to choose between them. Single 


‘An inside view of the most powerful combination dynamic loudspeaker 
‘ind power amplifier now available, complete in a console table, At the 
Tete ate the two UX 250 power tubes that are uved in pusypuil reuit. 


ial control now is a matter of 
ike the gear shift on the automobile, 
which after years has finally become 
standardized, the control of a radio, set 
hhas nearly ‘reached that state. The 
standard now is one knob to control 
ik. another to control volume, and 


ing for distant stations when an excep- 
tional degree of selectivity is needed. 
‘Careful shielding is an integral part of 
gilncy recive, Lanna du oiling 
ve rgely overcome by a more 
careful attention to the design of the 
coils and a greater appreciation of the 
need for adequate and accurate spacing. 


Higher Values—Better Tone, Selectivity, and 
Volume—Lighted Dials—Dynamic Speakers 


balanced, and a squealing, 
‘set that disturbs everyone in the 
almost a thing of the 


y to consider the 
receiver as a piece of house- 
hold furniture as well as a 
Pisce of electrical equipment 

hhad a strong influence on 
the design of the cabinets in 
which the new models 
housed. 


system of re 
tion 

almost universal. Macy 

cerns are producing 


type of chassis whi 
mounted either in an inex- 
Pensve metal cabinet oj 
more pretentious wooden 
Cabinets "or ‘console "tables 
with built-in loudspeakers, 
‘Marvelous. improvements 
hhave been made in the finish- 
ing of the metal eabinet sur- 
faces to imitate wood, leath- 
er, of almost any other ma- 
tetial, These finishes will re- 
damp climates 
eventually 
any but the most 
expensively constructed 
wooden cabinet. And of course the under- 
lying reason for the widespread use of 
metal cabinets is one of cost. All the new 
models are compact, but this compactness 
has teen fined by careful engineering 
design rather than by crowding parts 
together without regard for elliciency. 


IRTUALLY all the lower priced new 
models are self contained. ‘The single 
small cabinet houses both the receiver 


ings on the power 
trandarer to tke creo the leet 
carrent requirements of the alternatin 
current tubes. * 

This all-in-one type of construct 
fiver ise to some con 
fn the classifeation of 
feceivers, In the days of 
the battery operated set the 
number of tubes denoted 
the numberof stages in the 
act and wes, Uhestore, « 


tube ‘set consisted of two 
tuned stages re. 
‘quency amplification, 


tector, and two stages of audio 
amplification. When more 
tubes were specified greater 


with the rectifier tube and. perhay 
es rit the 


have seven 


distant 
stations than a good five-tube battery 
‘set. Itis well, therefore, to investigate 


more effective in bringing i 


this point before you bt 
Disregard the total number of tubes: 
the set and find out how many tuned 
requency amplification 


there are, figuring one Variable condenser 
for cach stage. 
"The new sets seem to go to the ultimate 


limit in volume for home use. Any person 


possible requirement, even 
luding ‘broadcast large hall 
filled with people. With the m 

ful outfit produced this year yo 
considerably” more volume, from 

prod of a brass band 

Jour could. get if the band itself were 
prose 


even with this 
‘startlingly realis- 
nd lifelike. ‘The deepest notes of the 
corgan boom forth like rolling thunder and 
the high-pitched shrill of a piccolo is 
equally’ well reproduced. 

‘Of course, the modern sets designed for 
tremendous volume are in the high priced 
class, ‘But complete range of volume with 

food tone quality is available 

Jn most of the new models, 
‘The least expensive types use 
a single 171 type tube in the 
last stage. Next come the 
outfits fitted with two I7L 
tubes in a push-pull circuit. 
Others use one 210 tube of 
‘one 250 tube, while greatest 


two 250 tubes in a push-pull 
A view of the lower 
‘compartment of this receiver 
is shown in one of the accom- 
panying photographs. It is 
at this writing the most 
powerful broadeast receiver 
available, 
‘The loudspeaker 
mately connected with the 
jroblem of good tone quality. 
Even the best set is useless 
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‘The new art of radio broadcast reception has 1d. 
anced w antoniingly that receivers approach pe 
{tion nd further improvement will be dial 


without good speaker. Last year the 
cone type speaker was at the high water 
mark of its popularity and there are 
several reasons why it probably will re- 

in spite 
speaker 
threatens to do to the cone what the cone 
speaker slid to the old-Fshioned hoe — 
push it into oblivion. 


¥ going here into the theory 
constructional. details of dynamic 
speakers and explaining how the; 
from the conventional cone type speaker, 
hut we hope to 

appear in an early number of Porvian 


Serexce Moxtuny 
question, however, that 


There is 


namic speaker will outperform the best 
cone speaker. ‘The requirements are 
briefly, that the radio receiver be par: 
ticularly good, and that it be fitted with 
4 power amplifier. 

"The dynamic speaker is a power oper- 
ated device. Instead of using a perma- 


nent magnets 
ployed in the unit of a regular 
cone speaker, the dynamic 
aker requires a supply of 
‘well filtered direct current. 
to operate the Jectromagnet 
that seems to be an indispensable part 
of its mecl 
are offered i 
simplest, has a winding suitable for 
use on sicvolt storage buttery cur 
rent. Another form is desi 
in the return -ourrent of tot 
tor. This type will produce a hum 
unless a really efficient B-eliminator is 
employed. The third type is fitted 
a built-in rectifier unit. 

Never before in radio have so many 
really excellent receivers been offered at 
such low prices. All the way from the 
least expensive to the most expen 


that the general practice now is to quote 
price which includes the receiver com 

lete except for tubes. ‘The price of the 
Fecdspeaker also is included where thi 
part of the receiving equipment is built 
Into the cabinet, Battery operated radio 
receivers were priced lessaccessories, which 
meant that you had to buy a loudspeaker, 
tubes, A-battery, A-battery charger, and 


nd low 


nompetition 
prices makes more important t 
the test work being done for your protec. 
tion by the Popular Science Institute of 
Standards. The radio laboratory of the 
Institute is busy testing jous new 
poke af ic a 
Joudspeakers heing brought 
out al this season. While i 


feri 


laboratory exami- 


conducted to guide you in 
Your selection of radio and 
similar equipment. So before 
you buy he sure to find out it 
the equipment you expect to 
purchase has been tested and 
Approved. Address your let- 
ters: Popular Science Inst 

tute of Standards, 250 Fourth 
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Helpfiul Hints for Radio Fans 
Locating Trouble ina Set 


Solder That Needs No Iron—Noises Tell What’s Wrong—Long 
Loudspeaker Cords—Problems of Changes in Tuning Solved 


JOR amateur radio ex- 
srimenting the electric 
soldering iron is ideal, 
hut there are times when 
to use one is almost. an 
impossibility. Soldering a lead 
to the antenna while you are up 
‘on the roof, for instance, or 
making a connection between 
wires of a home telegraph line 
quite a distance from the near- 
cest electric light socket, eannot 
conveniently be done with an 
‘electric iron, 

OF course, a gasoline blow: 
torch is excellent for such emer- 

ney jobs, but you may not 

ve one. ‘In that case try the 
‘method illustrated on this page. 

Instead of the usual rosin core solder 
that is ideal for use with a soldering iron, 
sinear the joint between the 
'& special paste which resem 
bile valve-grinding com- 
pound and is composed of finely ground 
folder mixed with a soldering flux. 

‘When you heat the  paste-covered 
joint with the flame from a match, the 
particles of solder melt, fuse together, 
tand flow over the joint just as does regu- 
lar solder applied with an iron in the 
usual way. : 

OF course, the match flame will not 
supply sufficient heat to solder very heavy 
wire or sheet metal, but by using & gaso- 
line blowtorch this soldering paste can 
bbe used on any job. 


Long Loudspeaker Cords 


[LE there are many connections 
are eer otamtty toes 
should be kept as s1 as possible, there 
tre practially no limits on the length of 
loudspeaker cord. ‘This means that you 
Gan rua extension cord to any part of 
the house with no appreciable falling off 
in volume, ‘The reason is that the reist- 
nce ia this part of the receiver ret 
always amounts to several thousand 
‘ohms, The longest cord you could con- 
ceivably use would add only a few ohms 
to the total resistance, Tt is as though 
so mare pening s coca anew 
water through a many miles long. 
Adding or subtracting a few feet would 
pot marily act the ow of wale, 


Don’t Be Fooled on Noises 


A ROCTOR ith a, atening instr, 
‘ment called a stethoscope can tell 
you what is the matter with your heart. 
Similarly, you should learn how to tell 
what is wrong with your radio equip- 


Soldering wares without an iron. The joint is covered with « paste 
‘Containing pulveried solder. Then a match Bane easly melts i. 


ment by Tistening to the sounds from 
the The doctor sometimes 
makes an erroneous diagnosis. The 
sound indications don’t always work out 
fas they should. ‘The same thing can 
happen in radio. 

‘Arradio enthusiast complained the 
other day that there was a steady grind 
ing noise in his receiver that. disappeared 
when the antenna wire was disconnected. 
This would, indicate interference from 
some form of electrical machinery operat- 

in the immediate neighborhood. Upon 
tion it was found, however, 

‘was no such interference. 


vet ied within dei tie, 
"A current of one ampere at a 

sure of one vot 3 one watt, abd the 
urrent flows for one hour coe watt: 


‘September, 1928 


‘The noise was caused by a ¢ 
roded connection where the lead 
wire from the antenna was 
clamped to the binding post, of 
the lightning arrester. "This 
connection had not been touched 
for more than a year. In nearly 
all cases of this type the noise 
produced is intermittent and 
scratchy, but the corrosion in 
this instance was such that the 
noise sounded just like that 
produced by, for example, the 

rushes on the commutator of a 


fan motor. 
Tn any radio testing for 
trouble, the first thought should 


be to find what portion of the 
equipment. has become defec- 
tive, In this case the cessation of all 
noise when the antenna was discon- 
nected proved at once that nothing. was 
‘wrong with the set itself 


When the Tuning Changes 


MOST cases where the tuning of 
‘any given station suddenly changes 
nt_will find that the station actually 

shifted its wave length, and you can 
the positive that this is the ease if other 
stations come in at the points on the 
tuning control where you normally find 
them. ‘The same reasoning applies to 
‘sudden weakness on the part of @ par- 
ticular station. If it suddenly drops to a 
low volume level, do not. at once start 
tinkering with the set to find out what's 
wrong. First see if other stations come 
in with the accustomed volume. If $0, 
then you may be sure that. something 
is wrong in the broadcasting station. 

OF course, if all the stations seem 
suddenly to have shifted their wave 
Jengths, then the chances are that some- 
thing has gone wrong with your set. 
‘Most likely the dial or drum of the tuni 
control has worked loose on the shaft 
shifted slightly. You can check thi 
‘condition by lifting the top of the eabinet, 
turning the control to the highest 
ber, and noting if the condenser plates 
are fully engaged. 


Old Power Tubes Distort 


INTRARY to the usual belief, the 
first sign of an exhausted power tube 
is not weak signals. Decreasing filament 
emission caused by many hours of use 
‘shows first in distortion when the volume 
‘control is turned too far. On weal 
nals, however, an old and practically 
exhausted power tube may give just as 
audible signals as a brand-new tube. 
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The Real Facts About Television 


Institute of Standards Tests Reveal Its Shortcomings and 
Show How to Experiment in Newest Method of Communication 


ELEVISION! A dozen times a 
Mday I'm asked to tell just when 
‘we will have television. And by 
television my friends mean a 
system whereby they can tum a 
knob as they do on their radio sets and 
see swiftly moving events, football 
umes, yacht races, and so on recorded on 
4 sereen hung on’ the wall 

When I reply that I don't 
know, people seem ast 
ished. For a couple of years, 
now, newspapers and publi 
speakers have talked of televi- 
sion as an accomplished fact. 
It is really hard to convince 
‘the half-informed person that 
television, regardless of what 
tomorrow may bring, today 
is nothing more nor less than 
‘laboratory plaything, a fer- 
tile field for experimentation. 
‘A field, by the way, that 
fair to'produce a whole 
erop of Edisons, 
for immortal 
fame and pre~ 
umably a vast 
fortune awi 


future, we may 
have a television receiver that will do for 
your eyes what the broadcast receiver 
now does so well for your ears. 

‘The principal difficulty is that, tele 
vision, which means the transmission of 
human i 
Projection, 
dimensional. 


‘You can fuse the sound 
from all the instruments in an 


crcheotrs lato a single coespliceted 
‘vibration so. that it canbe im- 
pressed on the cartier wave of 
a ight, on the 

produced. by. the 
fight vibrations’ reflected” from 
countless numbers of points on the 
object seen. You could very easily 
convert the total amount of ight 
reflected from the object into.an 
electrical impulse, but there would 
tre no way to reverse the operation 
md convert the electrical smptlse 

to all the different light wbra- 
tions. Tt would be just the same as 
Putting countless drops of different 
colored water into « common tank 


By ALFRED P. LANE 


and then trying to separate them again. 
‘A.real solution of two-dimensional radi 
projection would permit us to transmit a 
complete picture all at once. The next 
logical step woul be three dimensional 
rojection, and if that problem ever is 
Tolved we should be able o transit solid 
objects from place to place instantly! 


transmission, and by an optical trick we 
have been able to make it serve for tele- 
vision in the experimental forms we 
know today. 

__ This optical trick is based on a pecu- 
Tiarity of the human eye. The optical 
nerves in the eye do not respond instan- 
taneously to changes in light. You ap- 


LEVISION is probably the most 
Vwidely discussed of the new methods 
of communication. 

Here is an article that explains 


Just how far its devel 
need and tells of the difficulties that 
impede further progress. Readers inter- 
ested in radio construction will find it 
of interest, for it details the 
apparatus needed to receive the tele- 
vision programs now being transmitted, 
je and fortune await the man 


ent has ad- 


it what it ought to be!” says the author. 


ig. 1. perimental television receiver set in ube 


parently see any object for at least a 
thirtieth of a second after the light 
actually is turned off. ‘This lagging 
nervous, action makes possible one of 
our most popular forms of entertainment, 
the motion picture. Everyone knows 
that a motion picture is produced by 
throwing on the sereen a continuous 
string of still pictures show- 
ing successive stages of the 
action so that the eye is 
fooled into seeing what ap- 
pears to be actual motion. 
‘Television is merely the 
same idea enormously com- 
plicated by the fact that in 
Addition to projecting a series 
of pictures, the television 
apparatus, ‘because of 
‘one-dimensional tran 
sion, must actually split up 


‘each picture into thousands 
of parts and transmit 
1 other, 


parts one after 
within the time 
an ordinary’ movi 
projector to project one 
Picture. 


T this can be accom- 
_p ilshed tall is truly one 
reatest scientific 
aecvel of Sas nen es 
fact that relatively’ simple 
apparatus is used makes the 
feat still more remarkable, 
Both the television transmitter and 
the receiver operate on the same 
principle. Of course, the 


‘At present, experimental. t 

grams are being sent out bi 
WY" in “Schenectady, 'N. 
probably by the time this gets 
other broadcasting stations will 
taken up the work. 

‘Television is, in its present stage of 

development, of no particular inter- 

fest to the man who is concerned 
only in fully perfected results from 
‘8 commercially built television re- 
ceiver. It docs, however, present a 
wonderfully fascinating ‘new field 
for the radio experimenter, 

‘Assuming that you already own 
8 high grade radio receiver, all the 

jonal apparatus you need is 

fore in Bi to, proton 
diagram has been reduced to the 
simplest possible form by the 
engineers of the Popular Science 
Institute of Standards radio lnb- 
oratory 

This circuit is for use with a 
radio receiver that employs a 


wer tube such as the 171A or 210 in the 
last stage, and consequently is fitted with 
aan output transformer or the equivalent 
in the form of a choke coil and bypass 
condenser. 

With such an outfit, there is no direct 
‘current flowing in the loudspeaker wind- 
ings. All that goes through the loud- 
speaker is the pulsating current that 
produces the signals. 

Tn such a cireuit, you must have an 
independent source of high voltage 
direct current to operate the neon tube 
that supplies the light for the 
television picture. Several 
forty-five-volt blocks of B-bat- 
teries or a very high grade Be 
eliminator can be used. A 
poor one will not do, because 
the huin it produces would be 
translated by the neon tube 
into a continuous flickering 
fatal to good results, 


THE reared voltage de 
pends on the neon tube you 
ie, Fig. 3 shows two possible 
pes. With the one at left a 
little tube that sells fora 
dollar of less, you ean obtain 
‘ television picture only about 
five-eighth of an inch square, 

ford it, 
large 


igned 
. wn at the right 
in Fig. 8. ‘The plates in this tube are 
large and flat so as to give the biggest 
possible image. 

"The other iece of equipment i 
a metal disk oles drilled in it in. a 
spiral formation as shown in Fig. @. ‘The 
diameter of the disk, the pitch of the 
spiral, the diameter of the small holes 
and their spacing depend on the equi- 
tment ued in the brosdeasting, sation 
and the sie ofthe plate inthe neon tube 
‘used in the 

‘OF course, ¥ 
the disk, It should be of the direct eur- 
rent type so that you can control the 
‘speed with a rheostat, 

‘A universal type sewing, machine mo- 
tor with foot control probably could be 
‘successfully used, although this partien- 
Tar type of motor has not been terted for 
this purpose in. the Popular Science 
Institute laboratory. Tt would depend on 
whether the rheostat was capable of 
‘exceedingly fine adjustment. 

“The only additional apparatiis you 
need is a 1,0(N0-ohm fixed resistance to 
he connected in one of the wires leadi 
to the neon tube and a piece of ground 
lass. Of course, it will be necessary to 
make brackets to hold the motor, tube, 
and ground glass in approximately the 

positions shown in the diagram. A set-up 
Of this type at used inthe Popular 
Science Institute of Standards laboratory 
is shown in Fig. 1. 


TTT double pole double throw switch 
is incaded in the circuit so that you 
¢an instantly shift your radio receiver 
from the loudspeaker to the television 
| Siuipment, ‘This is needed because the 
experimental television programs 
| sent out only fo short intervals and it is 
necessary to listen on the loudspeaker 
for the preliminary vocal announcements 
that precede each television program. 
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Assuming that you have a disk with 

spirally arranged holes suitable for the 
television Tresdeasting "you want to 
receive: the first adjustieat is to change 
the voitage applied to the neon tube 
until itis just on the verge of producing a 
pink glow. It is necessary. of course. to 
set the iy of the battery so that 
the plate next to the disk is the one that 
glows. With the little tube shown in 
Fig. 3 this will be somewhere in the 
neighborhood of 120 volts: with the 
large tube, somewhere between 200 and 

225 volts. 

‘The next adjust- 
ment is to get the 
motor rotating at 
approximately t Ke 

Msc 


transmitting at the 
rate of twenty-one 
pictures a second, 
‘which means that the 
disk must maketwen- 
tyone revolutions @ 
second oF 1,200 revo- 
Tutions a minute, 
WGY is transmitting 
with scanning equi 
‘ment that divides 
image into twenty- 
four horizontal. sec- 
tions. ‘That__means 
that you need twenty- 
four holes in the spiral. The spacing be- 
tween the holes and, the pitch of the 
spiral must be determined by the sine of 
lates in the neon tube, If they are 
‘one ‘inch square, for instance, the 
Sea earcal tone 
‘of the spiral also sone inch. ‘The diame- 
ter of each hole should theoretically be 
‘one twenty-fourth of an inch, but it is 
better to make them a trifle larger x0 
that 1s it passes across 
ture space, will sweep a path likly 
‘overlapping the path of the previous 
hole. Great aceumey in required in the 
laying out and drilling of the holes. 
Each must be precisely where it ought to 
be within a very small limit of error, and 
each must be clean and free from burrs, 
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rotating, to observe 
‘4 smooth, even and of Tight acon the 
streaks appear, one or 
more of the holes is out of posi 
Neither the number of holes in the 
spiral nor the number of pictures a sec- 
‘ond has been st WGY 
already. mentioned, transmitting at the 
time this is written at the rate of twenty- 


one pictures a second with twenty-four 
holes in the spiral. Another 
which has announced television broad” 
casting for the near future, plans to 
transmit eleven pictures a second with a 
thirty-sichole disk, "Doubtless. other 
stations iment with different 
coubistioen You vil pte tint ack 
complete revolution of the disk allows 
tech hale to ereep succeive ine of 
light across the picture space on the 
‘ground glass until the whole area between 
the outer and inner ends of the spiral 
has been covered. 


IT HTBSE, inks with ots already ried 
also the neon tubes can be ob- 
tained from dealers in radio supplies, 

“The development which has made this 
form of television a possibility is the 
neon tube, This tube, unlike an ordi 
nary electric light bulb, responds i 
tancously to changes in current intensi 
‘There is absolutely no lag in the action 
80 the amount of light given off by the 
bulb is always exactly proportional to the 
strength of the electric current flowing 
through it. 

Tn the transmitting station, 1 


athe, ood 
sagen’ be Genie 
up by a seanning system 
to your disk, When the motor 
hhas been adjusted s0 
it your disk is operating in 
exact synchronism ‘with the 
scanning apparatus in. the 
television studio, the photo- 
electric cell is receiving light 
impulses from exactly the same 
int, on the, subject being 
roaddeast as is 


‘yeing illumi- 


‘The sharpness or definiti 
is not very good. In fact you 
‘can't recognize a person's face 


actually 
‘worse than the coarsest sereen- 
ced newspaper illustration. 
No satisfactory results are 
ble unless. the signal is 
received with consider- 
able intensity, as from a local 
broadcasting station. 
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- Welcoming Inventors in the Navy 


‘The indestructible, noncor 


J. Taylor civilian iden. 
Useation chet, inventor 

‘hee hdentieation meth 
‘Sdrand ofa new method to 
Slaah the cowt of records, 


Cash Awards of $50,000 Go to Ingenious 
Employees for New Ways to Increase Effi- 
ciency and Devices That Reduce Costs 


es are allowed to retain all commer 


at anchor in the river. An am: 
hibian plane, poised on a rai 
above its deck, scoots forward, reaches 
tend, and skims into the at, ; 
fee is the powder type of catapult 

that the U. &. Navy has just announced 
it will place on every ship that carries an 
airplane. And the man who first visioned 
it was no Navy, officer, 
but a civilian employee. 

In his spare moments 
Gest. dennson, inthe 

‘avy's ordnance depart- 
foenl, dreamed of huge 
gun that could. shoot a 
plane from a ship at sea. 
Gradually his ideas took 
definite shape. One night 
he sketched the plans. 
Next day he showed them 
to his superior. In 

rs he was explai 
his invention to high Navy 
officials an d_ engineers, 
‘And shortly the 


OOM! A ivisp of blue smoke rises 
from the distant barge that lies 


Navy Department where 
civilians are employed— 
from the scient 

tory to the Navy yards— 
there has been instituted a 
system ofhonusawards up 
to 81,000 to encourage in- 
ventions and the employ 


sd noo-Governmental sights tothe 
may obtain patents 
through the Judge Advocate General's 
office, saving the expense of lawyers. 
Radio, navigation, aviation—these are 
but a few of the diverse fields in which 
Navy employees have demonstrated 
their inventive talent. From designing 
new metal filing cabinets to thinking up 


scbomes for checking deserters and fee 
i = ve contri 
wth etn} Lendods off mechions nd 


ideas that are saving the Navy Depart- 
tment thousends of dollars, and helping t 
make it the best equipped in the world. 


P he plan 
that occurred to John A. Willoughby and 
Percival D. Lowell in the 
Naval Research Labora- 
tory at Bellevue, D. C. 
"They devised a radio set 
that, made the undersea 


rhe 
ony of the guest paras 
‘and their device has been 
‘adopted for submarines by 
the navies of every coun- 


ty 
idantiscaton tag. by 
ceciccacne 
pean war, J. HL Taylor, 
Civilian chief of the iden- 
tification section in the 
vigation, re- 
‘award. “He 
blended copper, nickel, 
fron, and aluminum into 
4 noncorrosive disk car- 


it are indelibly etched the 
ices 
Bune e 
right inc T. 

bodies of deowned men 
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may be instantly identified, after many 
months, by the new tag, almost im- 
a the 
sonic dey -tthe precision 
instrument that. surveys the bottom of 
the sea by timing sound echoes from 
it—was perfected by Dr. Harvey C. 
Hayes, a civilian in the Navy's research 
laboratory. His dream, of the ocean 
floor seen as clearly as if all the water 
‘were drained away, has come true! Two 
destroyers, cruising at twelve knots an 
hour, surveyed in a month a $4,000 
square-mile area of the California coast 
that would have taken years to cover 
with the old method of weight and line 
sounding. 
‘The Army submarine eable between 
the ‘United States and Alaska "had 
red andl puzzled engineers for years 
with its frequent. breaks off the rocky 
spat ot Vexcounee aad, pethrart 
ie Army. cable ship, equipped wit 
Dr. Hayes’ depth finder, steamed over 
the route, and the cause of the breaks 
was discovered. Blindly, the eable had 
heen laid over a veritable submarine 
‘mountain chain of Now it 
‘was eased toa new, smooth path and the 
trouble ceased. 


MAP-DRAWING machine that has 
‘enabled the Navy to treble its annual 

‘output of navigation charts was the in- 

ion of John H. Larrabee, senior en- 

wer, and T. Peter 

impe, cartographic en- 


“The pantograver, more accurate than its 
which triples the Hydrographic Office map output” 


ner, in the Navy's Hytrographic Office. 
Recently their device Steed an a 
fect chart of Port Matanzas, Cuba, in 
jut fourteen days. 
eee all maps were e1 ved y 
fon the copper printing Plates, an 
twenty a year was the best the Hydro- 
graphic Office's overworked staff could 
do. Now the pantograver, a machine 
more infallible than the hand that guides 
it, transfers lines and figures from an 
original sketch on glass to the copper, _ 
Radio, a favorite Beld for the Navy's 
inventors, has inspired everything from a 
new ayes of radio compass to a * vel 
tcheroe of using many receiving scts from 
‘one aerial, Warren B. Burgess, of the 
search laboratory, made an improved 
pass that every 
United States installation, enabling ships 
along the coast to obtain bearings with 
unprecedented accuracy. A $1,000 award 
went to two of his fellow ‘workers “A. 
Hoyt Taylor and L. C. Young. All Ni 
combat vessels carry their tube to hook 
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whole roomful of receiving sets to a 
single antenna without their “howls” 


disturbing one another. 
‘The first high-frequency transmitter 
used by the Army 


tory, a $250 award, 
‘Two other laboratory 
workers, Raymond B. 
Owens and Robert H. 
Warrall, devised a 
“crystal controlled 
calibrator” to meas- 
ure high-frequency 
radio waves, and to 


‘Albert Leahy (left) aod James Reed of the Charles: 
town Novy Vard with inks of ther demountable 
‘hin, for which the Navy awarded them $500. 
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meters, with an accuracy of one part in 
50,000—a_ precision that far exceeded 


that of the best laborataries at the 
time. And any radio fan would be 


fool codon tat powered stations 
of almost identical wave do not in- 
terfere in the least. 

To win a Navy award, itis not always 
necessary to invent a new mechanical 
lan to make some corner 

tment more efficient, 
uguested 


to a worker by his own © 
equally eligible for a cash prize, 


JOT Jong ago, John W. i 
shia ot cape keep 
for the Navy, tried a new plan to feed 
sailors he was transferring from Chicago 
to Seattle. Dining cars hitched to 
‘special trains at meal hours had proved 
‘unsatisfactory. Kean hitched a "kitehen 
car” to the train for the entire journey. 
‘The cost was half that of 


paid Kean 8400 and with his plan has 
already saved $100,000, 

‘A one-finger system of identification, 
devised by J. H. Taylor, inventor of the 
indestructible tag already. mentis 
won him another award, this 
$500, and saved the Navy. thousands, 
Its effectiveness may be judged from a, 
recent incident: 

‘At the recruiting office at Denver a 
man applied for enlistment with the 
Jrospect of being vent to the Great Lakes 

raining Camp at Chicago—a trip that 
costs more than $30. He yielded his 

int and the officer compared it, 
wrth $00 cards in his file—the prints of 
Saccons | patience! Seas 
joined the Navy only to receive trans 
portation to some distant po'ut and then 


Aeserted. 
y asked the officer. 
replied the applicant, 
“Not this 'time,” cams the retort. 
You were Richard I ue veaniter 
appeared from Norfolk, July €7, an 
u're wanted for, des it 
iver you away.” ‘Ten. minutes Vater 
th or Roe, was traveling at Govern- 
it nat to Chicago, 
"Taylor yon also « $800 hones for his 
ggheme of recording © vast number of 
fingerprints on photographic paper in- 
stead of film, slashing the cost from fifteen 
cents apiece to one and one third cents, 
and invented an infallible system to 


of the condition of their teeth! 
VE women—Mrs, M. E. 


Smi 
‘Miss Emily Long, Miss Pansy Will” 


son, Miss Agnes Gallagher, and Miss 
‘Alma Davidson—have won awards for 
improvements in clerical work and office 
routine. 

Is the award system worth. while? 
Since the plan was put in effect in 1919, 
the Navy has distributed $50,000 in 
prizes and it considers every cent. well 

spent. “The Navy takes pride in the re- 
Sourecfulness of its civilian. personnel,” 
T was told by Secretary Wilbur, “and 
the award system has proved a stimulus 
from which the establishment has reaped 
benefits of the utmost importance.” 
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irst Woman 
Flies Overseas 


K elia Earhart Proves 
Value in Ocean Flight of 
Multiple-Engined Seaplane 


co-pilot Tr 
Newfoundland, to Burry, Port 


ir machine was a three-mo 
aplane, originally 


sr Barry Pore, Sout 
o ~oen Frienduhip ayers Miss Earhart is shown protected by police from the 
Mos the exploit peoves the superior value of multipleengiae! planes. throng that almort overwhelmed het ints admiration for her gallant Aight, 
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Gains in Gane of the Air 


Rome-Brazil Nonstop Flight Sets New Air Distance Mark; 
Plane Refuels 5,000 Feet up to Seek Endurance Record; 
Soundproof Cabins and Most Gigantic Motor Are Announced 


Italians Fly 4,400 Miles 


LAZING 9 4,400-mile trail from 

Rome across Africa and the South 
AU to Brazil, the Malian flyers 
Capt. Arturo Ferrarin and Major Carlo 
P. Delprete have just accomplished the 
longest nonstop flight in, history. ‘Their 
hop, ending on the Brazilian coast near 
Natal, eclipsed by 500 miles the record 
distance flight of Chamberlin and Levine 
from New York to Eisleben, Germany, 


ilver-gray Sayois- Marchetti 
plane, the Italian tricolor on its rudder, 
Gescended it had been fifty-two hours in 
the air. After taking off at Rome, the 
tirmen had skimmed over the Mediter- 
ranean Sea and the Straits of Gibraltar, 
down the “African coast, and. then 
t across the south Atlantic on the 
nd_-most dangerous leg of their 
Radio 
speeding, sometimes as 
fan hour with a favoring wind, told of its 
progress toward the ‘South’ American 
foast At its gol, & reserve supe of 
gasoline sufficient for eight hours” fh 
Femained; only fog forced 
ators, thwarting their original plan to 
Continue down the Brazilian coast with 


ngle-motored plane, 
Ferrarin and Delprete had not long before 
et a world’s record for sustained flight. 
Both men are members of the Royal 
Italian Air Force. Capt. Ferrarin, who 
won a 

for his ai 
amade the first air journey between Italy 


1d Japan in 1920, and in 1926 was a 
rember of the racing team that defeated 
the United States in the Schneider Trophy 
race at Norfolk. Major Delprete already 
had one Atlantic fight to his eredit; he 
accompanied Commander de Pinedo, as 
co-pilot, on the latter's four-continent air 
trip early last year. 


Many Seek Endurance Record 


OR a while it looked as if the fifty- 
three-and-a-half-hour mark set not 
George W. Haldeman and 

clinched for America 
the world’s airplane endurance record. 
But it was not long to stand. Two 
Ttalians, Capt. Arturo Ferrarin and 
ir Carlo P. Delprete, whose latest 
exploit is described above, flew 


Belgian flyers, Adjt. 
‘Sergt-Pilot "Victor 
loft over Brussels more 
than sixty hours, but refueled in the si! 
in the novel experiment they repeatedly 
took on fuel while 5.000 feet up from 
another plane, overhead. — Connection 
was made by a flexible tube sixty fect 

for six minutes the two planes flew 
in perfect coordination. 

Before the Federation Aeronautique 
could decide which mark to recognize as, 
official, a pair of Germans settled the 

. Fiying their Junkers plane for 
ive hours and thirty-one minutes, 
the other day, Corelios Kater and bas 
Sedaves the voce ealcusse mat 


Deadening a Plane’s Roar 


HE U, 8. Bureau of Standards js 

seeking to make flying less of a strain 
fon the eardrums. So far the best success 
has been obtained, according to Dr. J. Hl, 
Dellinger, Bureau physicist, by use of 
cabins with four-inch soundproof walls, 
faced with thin aluminum sheets, lined 
first with a yencer of wood and then 
stuffed with “dry-2ero”—a lightweight 
cottonlike substance which is grown on 
South American trees. 

Mufflers of the motors have not been 
favored, since they cut the power and 
increase fire hazard, butexperts are trying 
to design less noisy propellers. Atpresent, 
it is said, the propeller makes nearly aa 
much noise as the motor itself. 


New Aero Motor Is Biggest 
AED (6 the’ gt ype of sae 


all others in design, a new 
cooled motor recently tested in m sta 

two-passenger observation pli 
develops 600 horsepower from i 
cylinders, set in two rows of 
of its great power, the motor 
900 pounds. 


Nations Race to Lead in Air 
GERMANY _leade the, world, today 


in commercial aviation, with the 
United States so close a second that it 
is likely to take the lead in another year. 
France, Italy, and Great Britain trail in 
the order named. (Continued on poge 157) 
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Navy’s Sikorsky Amphibian 
“The take-off t Curtin Feld, New Yore, 
for the foot trip of Uncle Sem 


Sttempting = tramsocean Sight. 


Junkers for New Nonstop Paris-Berlin Air Service 
‘This Lepamenger monoplane with Pcherepewer motors and exhaust 
Plane Ready for Catapult Launching ony sary te lames beyond the et named Herman Rh ane at 
re = Ene Bremen’ fomose plot. Tee swe of the most hanuriour planer of the Lal 
CoS ne (hr Leng’ marae of sovra surly German sr tromaport companies 


Carrer Langley, ita now being ested at San Diegs 


Weather Man Flies for Data 
‘A.A. Stots (right), chief aerogropher for 
‘She Navy, who goen aloft ally fe shown 
‘eve with hi amintant, Lieut, W. I. Bere 
‘ner, and the nerograph that be takes up. 


Safety Plane Flies in U.S. 


‘This folding plane ie being used at 
Curtin Field, N,V. tp demonstrate 
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Inventions for Home Makers 
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In ive minutera wrinkled te can 
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Always a Place 


for New Ideas 
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‘This mafety razor blade sharpener combines 


— 


With jaws that 6t the corners of hexsgoea! 
bute, ths combination of wrench aod es 
ippane and whheut chewing the comers 
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Close-Ups of Unusual Men 
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gl 


Easier for the 


Motorist 
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The Month’s March in Science 


Two Victories Over Pests 


APONS and inventions of modern 
warfare have been brought into 
action recently in two decisive victories 
fon land and sea over destructive pests, 
ssold enemies of man. eee 
‘After_years of experimenting, Uncl 
Sam's Chemical Warfare Service has at 
Inst developed a successful defense against 
ship borers, the submarine destroyers 
‘which undermine wharves and which, itis 
said, have destroyed more wooden 
ships than all the naval battles 
The new weapon is a po 
chemical solution, a deriva- 
tive of the high explosive Lewisite. 
Applied to the pilings of wharves, 
it destroys the armies of sea worms, 
In Palestine this summer, an in- 
vading host of locusts was’ driven 
back by flame guns and poison 
sprays. Since ancient times these 
insects haye periodically ravaged 
the Palestine crops, bringing fam- 
ine, This year scientists and mili 
tary men rushed mobile field units 
to mect the enemy. First powerful 


portable lamps were used to attract 
the insects into traps. Then the 
flame guns and poison sprays were 
‘brought into action, slaying the 
ocusts and their unhatched egies. 
‘Often it has been said that insects 
n's worst enemies. It is re- 
‘iting deadly inventions of hurman 
warfare to defeat them, 


New Gains by Medicine 


proving, and the win ‘is most 
‘Asmerica and Europe, 
the encouraging word of 
‘Cumming, Surgeon General 
States, after attending the 
198 enien of the Health Organizatic 
‘of the League of Nations at Genes 
‘Among the reasons, he says, are closer in- 
ternational codperation among health 
authorities, improved sanitary conditions, 
the spreading of health information with 
feepcioding public laterest, and tbe estab 
lishment of a world-wide intelligence serv- 
Dota wecn'souias plapastaat macpeoed 
against the spread of epidemics. 
Meanwhile phyaicitier sad surgecine ara 
attacking disease more relentlessly than 
The newest phase of this attack, 
says the distinguished surgeon, Dr. V 
liam J. Mayo, is the closer study of the 
chemistry of the human body. Tn the past 
he says, “medicine has attempted to cure 
or ameliorate disease by combating its 
grows manifestations,” Now, however, 
medical men are turning attention to 
chemical changes within the bey. that 
‘allow disease to gain foothold, ‘This, he 
Beves, open a ew line of attack on 
disease—cancer in particular. 
wat tie Une 
at the Uni- 
i foots and peelicah of the 
American Chemical Society, to point out 
recently that the peevaleate of the com- 


‘mon cold may be due to poison in soft coal 
smoke. More than four hundred billion 
cubic feet of sulphur dioxide gas, he said, 
is Poured early from from tie saben ia 
ne urges organized researc! 

to determine the elects on putlic health 


Marconi Has New Project 


ENEVER Marconi sails on one of 
‘cruises in the yacht Elettra, the 
world looks for some advance in wireless. 


Hen im the various 

‘ciomtiie ede that 
are of ‘prime. importance 
Ercenesetthete baringoa 


ATEST discoveries, in 
| ventions, and theo- 


presen 
ccaly what genfoses of tie 
Ehucenry aad explores 
the world over for new 
EXowiedge have dene for 

“ied is but what they 
rope and plan to do nest. 


It was not disappointed when, returning 
recently to London after his latest voyage, 
De enssunced thet be wes working out an 
improved method of eam transmission 
vwiich will widen the range of world com- 
Iunieation 

‘At present a beam of radio waves can 
be focused only in one prearranged direc 
ton. Marooel "wow to arrange 
the apparstas 20 thet the beam can be 

ted. by the operator, like a search 
sto any part of the world. 

beam stations are Exed at present,” 
he aid, “America cannot be turned on to 
Japan, nor India to Russia or the North 
Pole. Where there is a revolving bearm, 
if you want to ans to 8 ah 

try, you merely. direct. the beam 
toward that country.” 


‘One of the mysterious freaks of radio— 
that is, the occasional ability of ‘metal 
objects to give forth broadcast music 
without the presence of a receiver—has 
been the subject of recent investigation. 
Not long ago an elevator signal box in a 
building at Des Moines, Is., was heard to 
emit musi from a local troadeasting sta- 
tion, in New Jersey was 
Solan! instruments talk and 
‘sing. Ina Swedish village store, folks 
‘thought they heard spooks when a shovel, 


‘on the wall repeated everything broadcast 
from a near-by station. 


tion of is that each 
objectschanced tobe 
ower line connected 
ing station, and that each 
‘object was set into vibration by powerful 
electric impulses passing over the line. 
Much the sane thing happens when the 
diaphragm of a receiver is set 
into vibration by impulses in a 
telephone wire, 


Most Mishaps Avoidable 


WORKMAN at a cutting 

chine was disturbed over a 
relwith hiswife, Ina moment of dis- 
traction he forgot the knives and a 
serious accident resulted. Another 
man, operating ue press, was 
worying over a mortgage on his 
home, Failure, for an instant, to at- 
tend to hie fo oourty sot ies 
le, Looking out the window at a 
srl who was passing on the street 
Bond's wooden olan exter: 
bile factory to make a costly error 
which lost him his job. 

‘An analysis of 75,000 industrial 
accidents, recently ‘completed by 
H, W. Heinrich of the Travelers 
Insurance Company, revealed, he 
says, that a workman who is men- 
tally disturbed is as much of a 
danger to hime and his fellow 
disabled. Foctory foremen, We adda, 
‘would prevent accidents by study 
ing their men for signs of mental 
distraction. Of the 73,000 acci 


sented ba dcares atlest ninety 
‘eight percent could have been pre~ 
ented 

In Germany motion pictures are being 
used to study mental disorders. In a room, 
where the patient has been left alone a 
hidden and noiseless camera records his, 
behavior and expression. Later the films 
are studied by experts, 

Psychology. a young science, is being 
applied in increasingly valuable ways, 


Kosneing Sunburn Rate 


it. 
Robert C. Burt, of Pasa- 
has invented a new instru 

‘a few minutes indoors, will 


dena, Calif 
ment whieh, 
tell just how easily you sunburn—without 
the chance of blistered shoulders and 
sleepless nights. The apparatus employs a 


quartz tube mercury vapor lamp similar 
to those used in producing ultra-violet 
light in the treatment of disease. Artificial 
sun rays from the lamp are focused on a 
small area on the bare skin, and the rate 
at which this skin burns shows how sensi- 
tive you are. From this you can tell how 
loos you can (Continued on page 131) 
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Machines Cure Colds and 
Sleeplessness — Marconi 
Tells Plans for New Beam 
Wireless That Will Move 
Like Searchlight Young 
Students Make Diamonds 
From Old Stick of Carbon 


Relief Maps Made t 


are the ease 
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‘ODERNISTIC furniture is so 
stimulating as to take one's 
breath away. It is at once se- 


vere and angular, crystalline 
‘and scintillating. You may hot like it at 
first, but it grows upon you and often 
nk yOu. 
ng sereens decorated in the mod 
manner offer the amateur crafts. 
‘specially easy and natural way 
inwhich to introluce the new mode ito 
‘They ean he placed 
containing period oF commercial 
t upsetting the harmony 
cof the decorative scheme. At the same 
time, if the colors are happily chosen to 
suit the surroundings, they will add a 
hriliant touch of modernity. 


‘you may object. 
an ‘be because 
you have not pai 
exhibitions, window displ 
jents of furniture and 
the modernistic style. ‘The truth seems 
to he that those who are the most skep- 
tical when they first see the new designs 
become later on the most enthusiastic 
about them. That is because the style is 
characteristic of the time in which we 
ive—the machine age. 

Tt is the added leisure which machines 
and mass production have given us that 
makes it possible for many of us who are 
mechanically or artisticall 1 to 
Duy a few tools and arrange » workshop 
in which to gratify our inherited instinct 


Te wil strike « note of modernity in any room, 


for manual activi Strangely enough, 
we can take the very designs which have 
been planned for mass production and de- 
He tbe becattploesue in applying then 
is (ola make by hand like craftsmen 

Folding screens, besides being useful 
and decorative, are very easy to make 
‘Three ~ four ie! are hinged together 

ot are Known ae screen 

ute acting hinges ich can 
be obtained from the larger hardware 
stores. These hinges allow the frames to. 
swing in either direction. Each individual 
frame consists of two vertical 
id two, three, or four horizon- 
Qi depending on the 


lumber dealer will have 


can be 3 oF 34 by 134 im, and 
the compen the sae thick 
ness and 3 in. wid 

wool or it presnd wood 
tied as covering, the stock for 
the frames can be'aa thin as 36 
ine The aie of the completed 
screen “depends. mainly "upon 
where and bow it isto be wed 
and partly upon the design. 
‘Threefold screens with panels 20 


in. by 5 ft. or 5 ft. 6 im. are 4 design of the 


generally satisfactory, as are 
fourfold screens with panels 13 We. 


Making Modernistic Screens 


may join the fram 
iol sesca see 
with limited experience the d 
struction illustrated on page 10 
casier and quite satisfact 
important requirement is to lay out. all 
pieces of similar length at the same time 
and cut their ends absolutely square. A 
box, even if only a cheap wooden 
areat help in making square cuts, 


MRST nail together the sides and the 
ig and wetten pes of sen us 
Use thin finishing nails about 235 
and drive two nails into each jo 
ing them at the outside as if U 
to be a third nail driven between them. 
Allow their heads to project sufficient 
to be easly withdrawn, ‘Now, Intend of 
driving the third nail between the 
a hole with a 3%-in, (No. 6) 
Fight through he sidepice, 
iece. Insert a 3% 

uctiedia tela Dera otetoes 
be purchased in hardware stores; they 
also can be obtained from woodworking 
plants and eabinetmaking shops and large 

ral mail order concerns. ‘They can 
be made, too, by using either a so-called 
“dowel plate” or a dowel turning tool, 
which is sold by the larger hardware 
stores. 

‘Cut off the dowel so that it pro 
about 34 in, from the sidepiece. 
draw the other nails one at a ti 
holes in their place, and insert dowels as 
in the center hole, 

After all the joints of the frame 
been assembled in this way, take it apart, 

mut glue on the edges to be joined, let a 
Fite le run into the dowel holes, ip 
the dowels themselves in glue, and drive 
them home, Glue the top and bottom 
Pieees together frst; then insert the mid- 


calf one or t 
amps or improvised 
made clamps of any kind are 
available, they will be useful 
in making tight jo 
blocks with a 4-in. hi 
‘center should be placed 
sjecting central dowel 
Joint, so that the pressure of the 
clamp will be transmitted di- 
rectly to the frame and not to 
the dowels. When the frames 
are dry, the projecting dowel 
ends are sawed off, and the 
joints are smoothed with a 
+ plane. 

‘The frames may be covered 
with a variety of materials, de- 
pending upon how they are to 
be decorated—fber wallboard, 
pressed wood, plywood, imita- 
tion leather, burlap, parchment, 
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ow You Can Construct, Without Straining Your 
Pocketbook, the Popular Ultramodern Pieces 


fabrics, wall paper, oilcloth, Japanese 
‘wood paper, metal’ foil or leaf, sheet 
‘metal, or what you please. 

Several designs are illustrated and more 
are shown on Popular Science Blueprint 
No, 91. You will find this blueprint, 
which can be obtained from the Blueprint 
Service Department for 25 cents, of con- 
siderable assistance in making any one of 
these screens because the drawings are 
snuck larger than any which ena be repro- 

juced in the magazine. iueprint 
also contains a complete bill of materials, 
list of tools, and outline of operations. 

All but ne of the, sreensilustrated 
on these pages and shown on Blueprint 
No. 1 were designed by Herman Hjorth, 
‘one of the country’s leading 
woodworking, in collaboration with Wil- 
liam H, Varnum, Associate Professor of 
Applied Arts at the University of Wise 
consin. ‘The exception is the sereen rep- 
revented in the larger. illustration on 
this page. ‘This screen is the work of J. 
Warren Campbell, a New York designer, 

ul is similar to one which ereated much 
worable comment recently at an exhibi- 
ion of the Teaneck (N. J.) Guild of 
Artists, 


ITE: first sercen—the one appearing in 
the larger illustration on page 38— 
iay be painted in the colors indicated or 
ble color scheme. 
, the covering was blue i 
with black lines and gilding 
mn. Brushing. Ine~ 
quer can he used for the black or other 
applied colors; and gold bronzing powder 
With banana oil oF bronzing liquid, 
for the gilded areas, 

‘One method of getting the lines of the 
design sboolutely traght is to apply 
‘gummed paper tape to the edge of eacl 
contour to serve as a mask, and then 
point ont car ting the reek overop 
the edge of the paper. When the surface 

thoroughly dry, dampen the paper suf- 
ficiently to allow it to be removed, wash 
off any surplus gum, and apply’ more 
tape, laying the edge over the areas 
alreaidy painted s0 as to mask them. 

‘Another way of 
obtaining astraight, 
true line is to use a 
tool called a “paint 
en's timesaver, 


din such a 
7 as to resemble 
inverted dust- 
This held right 


strokes of the brush 
overlap the edge. 
‘This tool is sold in 
many paint stores, 

‘The screen may 
be finished by fas- 
tening a strip or 
gimp of the blue 
material around the 
edges with fancy 
brass nails, IF pre- 


‘toed the trong, dynamic effec. Tt makes s vivid piece Yor use with other modermistc furniture. 


ferred, the edges may be painted black, 
blue, or gold. 

Tt will be noted that the decoration of 
this screen is suggestive of the light and 
shadows that fall from a set-back 
seraper on the wall of an adjoining 
building. 

‘The screen illustrated below it, which 
is marked E, can be made in various 
ways. One is to cover the frames with 
smoath fiber wall board on both sides and 
paste on squares of Japanese wood paper 
of any fabric or paper which gives the 
‘effect of fine parallel graining. Even a 

slight difference in 
the markings or tex- 
ture will be suffi- 
cient to set off the 
squares when trey 


re arranged alter- 


ground, although all 
these could not be 
shown in the repro- 
duction. The base, 
which is black, 


ornamented with a 
very flat hand- 
carved molding 
picked out in silver 
and red. Obviously, 


the hase could be omitted, or simplified 
by merely painting on the ornamentation 
instead of using a molding. ‘The fourth 
serven (that marked C on 


xe) is 
tuade’ by fastening. plywood panels to 
the face of each of the four frames, 


painted on frechand. One such design is 
shown on Blueprint No. 91. A gimp of 
harmonizing color or of black or gold is 
fastened around the edges with black or 
ies matalece wate, L neiler wetiod 
is to apply a le wall paper to 
frames covered either with burlap or wall 
board. 


Tt will be understood that these are 
merely suggestions. If 14-in. plywood or 
fiber board is used for covering the frames 
on either one or both sides, it should be 
nailed in place with $¢in. brads, which 
should be set below the surface with a 
fine nail set. The edges must be planed 
and sandpapered ‘Continual on page 100 
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Fie. 1. Small and 
‘very simple model 
(OF faktoh Bales 
‘more clipper. The 
‘ie are oF wood, 


How to Whittle a Ship Model 


A Few Scraps of Wood, a Knife, and a Shady Seat 
Outdoors Are All You Need to Make This Privateer 


By E, ARMITAGE McCANN, Master Mariner 


ECAUSE the weather is hot and we 
‘wish to be outdoors, it does not 
follow that we must 


model of his 
ship. He could make the hull, spars, 
sails, and everything of wood, with just 
fa few threads of rigging added to give the 
model an appearance of completeness. 
And we can do the same. Indeed, some 


‘who may have considered the work on our 

revious scale models a bit tedious, will 
Kind tore pleasure in making a small and 
very simple model. 

T made the one illustrated in Fis. 
with a hull 534 inches long, which gives a 
model § by 6 inches over ali. Of course, it 
could be made larger or smaller. 


4 picturesque Baltimore clipper of about 
1812, ‘Some of these craft were as long as 
100 fi., and their rig was that of a topsail 
schooner. ‘They carried a heavy press of 
canvas and were the fastest craft afloat. 

‘As with all ship models, itis desirable 
to work from full size drawings. ‘These 
you can obtain by sending twenty-five 
‘ents to the Blueprint Service Department 
of Porutan Screxce: Moxtutx for Blue- 
print No. 92 (sce page 102). 


For wood to make the model, I went to 
the scrap box and picked a bit of oak for 
the base, rosewood for the hull, amaranth 
for the deck fittings. hazel for the spars, 
fand yellow cedar for the sail. ‘These 
give contrast and color without the use 
of paint or stain, It is not necessary, 
however, to use these or similar woods 
‘The hull can be made very easily of white 
pine and will look well if either lightly 
‘varnished or painted in realistic colors. 

Figure 3 shows the shape of the hull. 
‘The whole hull is given s0 that those who 
prefer to make a model to be set in a 
cradle, instead of merely a water-line 
model, can do so. Those who wish to 
‘model, however, will make the 
h i only fg asthe aise 
is marked C. For this of wood 5§ 
by. Ii by 5i¢ inches wil be requ 

Mass & cooker le snowed Cae Aap, 


(marked “deck outline) on the half- 


bottom of the 


breadth plan. “On the bottom, of the 


block mark line C, 


plan, Shave the wood ‘own to these twe 
ceurved lines and cut the two ends to the 
rofiles which appear on the sheer plan. 
‘Then eut the Lop the hl to the alight 
ly hollow sheer line. 
1 onde ret ihe whiting you wl 
pe uided by the body plan, which shows 
the croueectional shape of the hull at 
the variour station . 
marked from 1 to 8 and. 
tmearured from the stern. 
“The stern and the sterspost m 
‘on or they may be ignored the 
hull is whittled and added later, together 
with the rudder. 


NEXT Batlow cut the top ofthe hu to 
deck, leaving the bulwarks 
Handing. A small chise isan aid in thi, 
and the finishing ean be done here, at 
everywhere, with coarse sandpaper fol- 
lowed by fine, i 
‘The whole model can be made easily 
enough with a jackknife: on the other 
hand, it can be constructed almost entire- 
ly with machine tools. A happy medium 
is the best to choose: that ts, a saw for 
roughing out, a chisel for such processes 
as that just mentioned, a flat gouge to 
hollow the sails and carve the waves on 
the base, and a fine twist drill or awl. 
en svenae this ae, bowers 
that if you are working outdoors you can 
get along with nothing more than your 
pocketknife. (Continued on page 113) 
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Outboard Racing Secrets 


How to Coax More Miles an Hour from a Light Motor 


Boat—Fuel, Lubrication, and Ignition—Hints 
on Choosing Both Hull and Power Plant 


boar aotor boa ower. the 
few yeary the speed posi. 
et of these ile craft have inereaped 


PEED—how to get more speed—is 
the topic of the day with the out- 


ten op twelve, i 
‘A large part of this in- 
crease im speed is due to 
better designed hulls. ‘The 
rowboat of flat-botton 
tage is no longer good 
enough, for. the outboard 
motor manufacturers have 
given us power plants that 
call for the best the naval 
architect and boat builder 
ean design and construct. 
How to get the most 
speed out of an outboard 
motor is not alone a ques- 


ype hull, eithe 
‘or step hydroplane, both of 
which have their ardent 


ch calls 
particular type of outboard motor, for 
the sport haa developed “classes” just as 

the larger speed hoats. For the his 

ds, the larger motors are an, ab 
t takes one of the eight- 
motors to drive a twelve- oF 
foot boat along at from twenty 

five miles an hour. ‘The large 
“twins” or the 
are required to get a speed of thirty miles 


illustrative purposes we will 

assume that you have just pur- 
‘chased one of the high-powered twins. As 
nearly all the outboard motors are of the 
two-cyele variety, in which good com- 
pression is most important, you will need 
to take particular care in breaking it i 
‘Twenty or more hours of steady running 
‘at moderate speed will be needed. 

Do not under any circu 
forget to give it plenty of oil at this time. 
Even if spark plugs do foul and have to 
be changed, ample lubrication during 
this breaking-in period will do more to 
insure good results Inter on than any: 
other one thing you can do, 


By NEWCOMB LEONARDE 


A ae TORR 


o=) ScERCES 


A pint of oil to each gallon of gasoline 
is the usual proportion, and they should 
be well mixed before being put in the 
motor tank. As much as a quart of oil to 
each gallon is often used for the newer 
and larger motors. A high-grade medium 
as engine oil should be used. Most manu- 
facturers recommend for their motors 
particular brand. Some advise castor oil 
for racing. This undoubtedly does give 
better lubrication for maximum speeds. 
It should be remembered, however, 
that castor oil will not mix with gaso- 
line, so it must be fed through a drip 


om. 

cenit i one expt the utnt sed 
the motor is capable. Some rac- 
(ipbure mio ete or bensine and 
‘elitr pend mistare nzven oar 
high-test gasoline with one half pint of 


ether and the amount of oil called for in 
the manufacturer's directions. »Person- 
ally: I prefer straight high-grade gasoline, 
Carburetor adjustment must be stu 
ied if the operator expects top-notch re- 
talts, It must be remembered that the 
carburetor adjustment on a. two-cy 
motor is quite different 

from that on the four 

used i a 


quite rich for sturti 
poses but after the n 
has warmed up, the needle 
valve should ‘be turned 
down. A good way to tell 

your motor is turn. 
its maximum speed 
using a tachometer. 


Glas motor end 30 
Amore heavily powered, 


‘This insures the right explosive mixture 
to give best results and highest speed. 
Since there is compression in, the crank 


case of a twoeyele motor, it must be 
realized just how important are tight 
rank bearings so that no excess air may 
Teak in oF out. 


ASD, this brings up the question of 
Some motors use magneto 

ne battery only, and 
tion, Whichever’ your 
wot as ts important fo ae that the 
spark plugs are clean and the gap_ad- 
justed exactly according to the directions. 
‘The magneto contact points or battery 
breaker points also should be adjusted to 
anicety with a fecler gage. The usual gap 
fon magneto-fired engines is 016 in., 


and on batt motors .010 to .012. 
OF course, ion parts should be 
kkept dry and free from oil. 


Not the least important detail to be 
iched is the straining of the gaso- 
ine. It is not enough to strain it through 
the gauze of the — (Continued on page 92) 


Automobile Insurance? 


Sometimes It Protects You and Sometimes It Doesn’t, 


And This Article Tells Why — 


E day was boiling hot. A 
hetic farmer, driving his 


Ton Taig. tbs rk 
rap ecr sal gre 


ired. He sued for $10,000 


collided wi 
hiker was 


insured,” said the farmer, unwor- 
‘The company will take care of 


our policy was for a, commercial 
‘and when you carried a passenger 
ically relieved the company 


mages. 
Sorry, but you wil have to stand the 
consequences yourse 

ut 1 wasn't carrying this fellow for 
hire,” the farmer protested, 
ingens I was culy giving ims EA 


By CARL HELM 


‘The attorney read the insurance 
Uhough until he came to this Les 


‘as Commercial” is 
being used for passenger-carrying. pur- 
poses, regardless of whether oF hot a com 
pensation is charged.” 

uppore that accident had == 
theugh earctally? “Do you know wh 
you are “covered” against and what you 
fre not? 


‘AST year 21,000 men, women, and 
children lost their lives in automobile 

accidents in the United States, and ten 

times as many were injured. Contests for 

right-of-way at crossings, s a 

ing on the wrong side, failure 

proper signals, and “eutting in, 


How to Study Your Policy 


sar i soe Sorat or nother 


UT automobile insurance docs not 


blithely over the hi 
should, know hen, te 


poli itt 
ds,” and “bate” thal may some tite 
coat him dear. 
: Report to your ine 
surance coupeny cae cart oe 
may happen to you, less of whether 
damage is done. 
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an early appointinent, collided with an- 
other ear." He left his damaged Toachine 
at the scene and took a taxicab. Hours 
later he remembered. to. telephone bis 
insurance company. The company was 
aes 
‘made a prom ani 

tis cat unguarded fo’ eur, ‘without 
waiting for the garage man or the insur- 
‘ance adjuster to arrive. Either omission, 
he learned, was sufficient to nullify the 


policy 

‘The theft-insured motorist who ex- 
Peels a new car if somebody “steals the 
old bus” should remember that the insur- 
ance companies limit their liability to 

not to exceed the actual eash value of 
the automobile at the time of the theft.” 
Also they specify that they ‘shall have 
the right to return a stolen auto- 
mobile or its equipment, with com- 
pensation for physical damages, at 
anytime before netual payment is 
uid 


ASD i ition, thet pai 
cdo not, by any means, cover 
heft in any and all circumstances, 
‘A little middle western 
storekeeper's clerk ran off 
swith hi 
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BUSINESS ian would not think of 


‘You are required, if asked, to help 


cally listed in the policy. Suppose your 
policy is one of the popular 10-20" 
‘ariety-the company to pay a maximum 
of $10,000 for any one death or injury 
caused by your car, and $20,000 for more 
than one death or iaju 


sults in judgment against 
you for $30,000. "The 
‘company will pay 10,000 
—and no more. The 
remaining $20,000 must 

be made-up 
by you, 


FRIEND 
of the 


rain one 
night when a 
edestrian, 
‘sion ob- 
seured by an 
breil, 


tbe company at your bate, stepped. into 
fren emisting in the court ia) the Pte aE 
the machine. 


The man wasn't even knocked off 
feet, but the motorist stopped and, while 
the crowd looked on, promised he would 


owner. "You should have 
sported the theft imme- 
diately.” 
“But I didn’t think he hud 
stolen the car,” the store- 


pass," replied the investiga- 
tor. "But under ‘Section. 
Definition of Perils,” the 
‘company specifies thatit shall 
not be legally liable to pay 
‘your claim 

‘The section indicated said | 
thecompany would payelaims | 
for theft, robbery, and pil 


‘We might let that part | 


seepting by any pecion 
or persons in the awured's 
household of in the assured's | 
service or employment, 


‘Semnge athenecircutatances. 


A signing an important business con- 
tract without first examining care= 


telly every word in the greener. 
Yer many tan thinks his automobile 
Turane’ paces shit he bas ma more 
tia’ glancal ats wil eover™ hls whet 
"Throb thie netigence more than 
cone myatoret hast hardened. melt 


Repu 


you to know exactly what 
those obligations are. 

When you have read Mr. 
Helms extremely ‘valuable 
article, you will know exactly 
Shy you must READ YOUR 
Policy. 

You owe that precaution 
to yourself and your family. 


‘The motorat should read carefully each word of hin 
policy: then he wil know what he protected basi 
Sod Wil know ngsinot what he han bo protection. 


service oF not.’ 
‘And, the 


kick in 


tense of otherwise.” 


comy 


whether the theft, rob- 
bery, or pilferage occurs 
during the hours of such 


“exclusion 
clause” had still another 


s+ and excepting 
loss “suffered ‘by the 
assured from voluntarily 
parting with title and 

‘or possession, whether or not in- 
duced so to do by any fraudulent 
scheme. trick, device, or false pre- 


Tn the matter of personal 
liability insurance, the insurance 

ies only pay not to exceed 
the amount of damages specifi- 


fix everything up all right. 

He didu’t report the incident to his 
insurance company—it didn’t seem 
worth making a fuss about,” But before 

‘the ‘month was out the 
pedestrian had sued him 
for 85,000, declaring a 
nervous disorder had been 
indueed by “the shock 
and shaking up.” 

My friend's’ insurance 
‘company disclaimed | li- 
ability because he failed 
to report the incident im- 
mediately and because he 
had apologized and seem- 

ingly accepted 
\ 


blame. 


E CARERUL 
about. assum- 
hlane or of- 
feringto“ fixthings 
up.” The policy 
does not prohibit 
‘you from arrang- 
ing and paying for 
first-aid treatment 
or"*immediate sur- 
sical relief.” but 
it does specify that your voluntary con- 
tributions shall stop at that point unless 
you are prepared Yourself to stand the 
entire expense. In the words of the in- 
surance contract, the motorist “shall not 
voluntarily make any payment, assume 
any obligation, or incur any expense.” 
except for the emergency surgical relict 
noted. 

Even after you have made the proper 
reports and complied with all the rules 
and regulations, you are required to hel 
the insurance company fight your battle 
if it asks you to. If requested you must 
assist in preparing evidence and rounding, 
up witnesses. 

‘Your automobile collides with another 
machine. If you have property damage 
insurance, (Continued on page 143) 
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New U.S.Submarine, Largest 
in World, Is Also the Safest 


IE V-4, largest submarine in the 

world and latest to be commissioned 
for service in the U.S. Navy, will not lack 
for safety devices. Its great size permits 

that would have overburdened 
smaller craft, the Navy announces, and 
the giant. boasts 106 provisions for the 
safet 


ng the most important features 
three separate escape hatches, in- 
stead of one as formerly. By their use a 
trapy ‘raw/ out through the 

reside in fain sallow water. Older 
hatch in the conning 


impossible. 

Independer for each compart 
ake it possible to pump 

within the new undersea craft no matter 

where they are, ‘There is an independent 

supply of fresh water in each compart- 

x0 that it can serve even if the rest 

cut off. All hatches can be opened 

side oF outside—thus rescuers can 

‘enter if the erew is helpless. 


‘a powerful searchlight, 
‘apparatus, and a spare 


emergency rese 
tire. ‘Three offi 
wheeled side eat 
tandem seat bel 


Baffling Mysteries of Mining 


Ho git 
in the world, 
able ingredient of modern alloy’ steel, 
happen to hecome concentrated in the 
sandstone rocks of southwestern states? 
Under what temperatures and pressures 
is gold deposited in quartz? To answer 
such questions, Dr. Waldemar Lindgren, 
chairman of the National Research Coun 
cil’s Division of Geology, urges that the 
mining industry establish a laboratory 
of the first order, at a cost that would 
be a small fraction (of the industry's 


. most costly mineral 
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annual $1,400,000,- 
(000 revenue. 

The research would 
lead to the discovery 
‘of new deposits and 
the better explora 
tion of known ones, 
Dr. Lindgren avers: 
oar knowledge of how 
ores came into being 
and where to look for 
them is all too frag- 
mentary. Other 
questions be would 
like to have answered 
are how fissure veins 
ae filled with 
als; whether there are 
lead and zine buried 
deep in the Missis- 
sippi_ valley, as well 
as near the sure 
face; and how metals 
separate from molten 
rock to be deposited in adjoining rocks. 


New Use Found for Cadmium 


TOW a new use has been found for 
cadmium, brother metal to zine and, 
combined wi 
chemicals, the chi 


| 


low temperatures. Or- 
dinary solders—such as 
are used to seal tin 
cans—contain lead, tin, 
and zine; but when 
cans have colored 


lithographed labels 
intense heat discolors 
them and hence a 
Jow-melting solder is 


Swarts, Selby, Calif, 
metalhirgist, recently 
told the American Institute of Mining 


New Perfume in Paste Form 


OUD, perfumes to, replace Tiguid 
scents have appeared in this country 
following their recent introduction in 
Paris. Intended for travelers in particular, 
they are in paste form and are applied 
to hair, neck, or clothing. Ordinarily 
paste obtained by boiling flowers in fat 
is distilled to make perfume, but the new 
scents are simply the undistilled paste. 


Phone on Aerial Fire Engine 


MRE engines are keeping pace wit 

the mechanical progress of this fast 
moving world, as the remarkable photo- 
graph at the right shows. The latest 
‘engine, recently demonstrated in London, 
isa combination pump, fire escape, moni- 
tor, and searchlight, with amplified tele- 
phonic communication with the ground. 
‘The fireman at the top of the 85-foot 
escape cau telephone to comrades below. 


Truck Driven from Outside 


FOUSE to house di 
bby anew truck which the driver may 

‘operate from the running board it 

fs from the driver's sat, says a 

dairy company that has installed i 

truck, its makers say, is 40 noiseless that 

it won't wake sleeping customers. 


Clock Can Be Seen 20 Miles 


T A distance of twenty 


ary is expedited 
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924,000,000 gallons, 
according to. figures 


Manufacturers at 
Atlantic City, N. J. 


Autos Lead in 


Use of Power 


EARLY seven 
hundred million 
horsepower—enough, 
if ronverted into 
nan-power, to fu 
nish every man, wom- 
and child in the 
ited States with 
sixty servants—is the 
total capacity of all 
the power generati 
equipment installed 


New Engine Slashes Gas Bill 


(ORE than twice the power of an ordi- 

nary engine with less than half the 
uel consumption is the claim made for a 
new type of motoreyele engine introduced 
hhy an Australian inventor. ‘The engine 
develops twelve er, and in a 
demonstration before the High Commis- 
ner of Australia, shown above with the 
inventor, is reported to have made close 
t0'14,200 revolutions « minute. 


20 Billion Ice Cream Cones 


Exgve 
bi 
consum) 


states. 


HT ice cream to make twenty 

ice cream cones is America’s 
m1 each Year, a recent estimate 
‘twelve months’ time, we eat 


im this country, ac- 
conding to the latest exact figures, for 
1923, just released by the U. 5. Depart- 
ment of the Interior. This estimat 
cludes every kind of power-produc 
‘vice from the largest stea 


‘One of the tight 
fens “ath which 
the British Army 
wequippine some 
Denning wtbonses, 


erate windilland the farm workanimal 

‘An astonishing fact is that. passenger 
automobiles make up the major part of 
this total. ‘Their combined power has 
heen found to be nearly twice that of all 
the machines used in industry. 


One Man Rules Tunnel Traffic 


QE cr taniing before tro age 
control hoards, one of which is seen 


at the left, supervises the operation of 
thousands of automobiles that pass daily 
through the twin tubes of the Holland 
vehicular tunnel under the Hudson River 
between New York City and Jersey City, 
N. J. Red, yellow, and green lights, 
Bashing om te boards, signal the location 
of trafic tieups or accidents, and the 
‘operator summons emergency trucks or 
diverts the flow of trafhe by throwing 
designated switches. Recorders show by 
graph the amount of carbon monoxide 
in the al in the tubes. 
When buzzers indicate the sections in 
wich thee are more than two parts of 
gas to 10,000 parts of air, the operator 
pulls a switch to set great supplementary 
‘exhaust fans whirring to clear the air. 
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Gigantic English-Made Bell 
Coming to American Church 


FEW weeks ago the largest assembly 

of bell-ringers England has ever seen 
gathered at Croydon to hear the booming 
of the bignest bell ever forged in that 
country—a giant that will be shipped to 
‘America to fad its home in the tower of 
a New York City church. 

‘Though it is half as heavy as the famous 
bell Big Ben in the Westminster Clock 
Tower, London, it is not the world’s 
ggest: there are numerous claimants for 
that honor. Moscow has a great. dome- 
shaped affair that was ong used asa chap- 
el; ako a huge forging called the largest 
bell that is still a bell. An eighty-ton 
‘swings in a Burma pagoda, and Pekis 
China, boasts one of fifty-three tom 


Nanking, China, and Vienna, Austria, 
have giants, too; and Great Peter at 
Yorkminster, England, and. the bell of 
Notre Dame Cathedral in Paris are 
famous for their size, 


Cavalry Horses of Iron 


AVALRY charges of the future maj 
be thunderous and clanking assaults 
‘of platoons of mechanical as the 
armies of the world continue to’ perfect 
new types of caterpillar tanks for modern 
warfare. ‘The British Army has begun 
limi horses by equipping cavalry 
units with baby tanks, and recent tests 
proved their worth. The tanks have open 
tops, in contrast with the closed com- 
partinents of the World War types. 


C 


Tries to Rent Air to Planes 


NEW idea in_money-making—the 

collection of rent, from airplanes 
passing overhead—recently oceurred to 
EXtnucl Schwars, owner of a house at 
Zebden, Germany, who interpreted liter- 
ally an od law reading, ““The rights of a 
property owner extend to the space above 
and the ground beneath his property.” 
He wrote to the Lufthansa, the German 
commercial flying organization, demand- 
ing a settlement. 

Unfortunately for his ingenious plan, 
the Lufthansa cited the German air 
traffic law entitling aircraft to free pas- 
sage so long as they observed the law. 


operators can direct every train speeding 
over t 


ted network of railway 
|, they could paralyze 


New Ship to Dwarf Leviathan 

LREADY w York is wondering 

i dock the world’s 
the Oceanic, whose keel has 
just been laid at Belfast, Ireland, The 
‘great ship's 1,000-foot length will require 
‘a longer pier than any yet in existence. 
Te will be finished by 1038, 

Tf it were stood’ on end, the vemel 
when completed would far overtop the 
tallest skyscraper, and would reach exact- 
10 the peak of the Eifel Tower 
Tt will dwarf the Leviathan by 

id the Majestic, long- 
“ighty-five. The 
Will cost thirty 


X 
ninety-three feet, 
fest liner afloat, bj 
sixty-thousand-ton 
nullion dollars. 


Figures Deny "Race Suicide” 


MONG things to worry 
bout comes the occa 


hand, of the danger of 
“race suicide”; on the 


other ofthe perlof an over. 
ulated earth with not 
Enough food to go around. 

Which should eause the 
most concern? Results of 
the latest investigations 


that only seventeen. per- 
cent of American marriages 


ent are actually sterile, 
es dene 
jing for the other four per- 
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Giant Zeppelin for Sale; 

Will Go to Highest Bidder 
10 YOU know of anyone who would 
like a nice, brand-new dirigible for 


Christmas? If you do, now is your golden 
‘opportunity. For the Zeppelin Constru 


Itis true that the ship would make a 
rather expensive, and a bulky, personal 
possession; it is 770 feet long, half again 
as large asthe Los Angels, Americas one 


cent. Among every 100,000 white 
women, 78,207, more than three fourths, 
eventually’ marry. In a country of 
‘some 110,000,000 such figures 
are not held to indicate a lack of chil- 
dren to perpetuate the race. 


saw its way directly agai 
wind and just as easily ean turn, 
and ridewith it. Before a group 
of eminent G 
engineers, its ine 
ventor, Friedrich 


, 
OY 
nN 


‘The German sailboat with wines lke an airplane's, which catch 
the wind fromm uny direction and tranefer its power to the propel 


Was Methuselah 
969 Years Old? 


ical fame, really 

live to an age of 99 years 
was that 

the life of the clan 

he founded, that 

hore his name? 

‘The latter is the 

sensible interpre- 

tation, RP. Feld, 

of Philadelphia, re 

cently told the 

‘American Philo- 


of a son, to many < 
rch, Mr. 


Budig, of Berlin-Grunau, demonstrated 
how his queer craft could capture the 
wind's direct force to tilt the air vanes 
first to one side and then to the other, 
driving a propeller that pushes the boat 
forward. Pontoonlike keels that rock 
with the large planes strike the water 
and keep the craft from upsetting. ‘The 
novel boat can be steered and tuned 
around at will by the operator by alter 
ing the slope of the wing vanes, 


son but of a new tribe that had split 
off from the father’s clan. All dates of the 
need. revision, says 

ie time of Adam, for 


Gig Testament 
example, between 15,000 and 20,000 .c. 


A 7-Horsepower English Car 


(OW England, too, is to have its 
flivver, according ‘to reports, | Re- 
‘cent secret tests of a new automobile of 
seven horsepower—only a third of 
that of most American stall cars—are 
said to haye shown it capable of amazing 
2nd pick-up. Gasoline economy is 
iso claimed for the midget car, shown at 
the left with an official of the concern 
that expects to manufacture it by quan- 
tity production methods. Wide doors 
‘emphasize the unusual body lines of the 
sedan model, which is shown in the illus 
tration at the left. 
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Novel Use for Typewriter 
in Making Flexible Rulers 


F A ruler marked in tenths of an inch 
not available. when such dimensions 
must be measured, it may easily be con- 
trived with a typewriter. Many’ type- 
writing machines make ten spaces to the 
ida paper rule is obtained by 
typing a row of periods, alternated with 
‘commas every tenth space to mark inches, 
Such a rule can be bent around shafting 
and other round surfaces. Some type- 
writers use twelve characters to the inch, 
#0 one must determine which sort he is 
using. Often a ruler in twelfths is serv- 
iecable; in that case a machine with 
twelve characters to the inch is used, 


Auto Launches Lifeboat 


IGHT down to the 
‘a, new. lifeboat 
vented in Ge 


ts body its, and 
as the boat slides into the water a curved 
guide points it upward to prevent its 


‘being swamped. With the speedy carrier, 
which hold the craft on ate rail boat 
may be launched in a fraction of the time 
it takes to drag it by muscle power down 
1 beach, and with less 


Asbestos Suits Worn in Fire 


SBESTOS 
for firemen in 

‘here the mayor and fire chiet of the 
city recently gave them the hair-raising 
test seen at the right. Almost surrounded 
by flame in a small wooden shack de- 
Merately set on fie thay fied an oe in 
the conflagration which nearly envel 
them. ‘The suits saved them from injury 
he heat could not penetrate the thick 


Greater Power in Fire Boats 


DDITIONAL details concerning the 

speedy new fire boats put into serv 
ice at Portland, Ore., and described in the 
June PorcLan Scraxc: Moxrutx, have 
heen supplied by A. D. Merrill, naval 
architect who designed the boats. ‘The 
operating mechani of cach ost 

mumping units, propelling 

feverators, can be controlled. by 
‘one man from the pilot house. 


saving automobile rushes to the beach and 
which des on steel rails into the water. 
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‘A hunting innovation ia England. A motor van carries the horses tothe starting point of the meet. 


‘The bentomen ‘erive 


‘soto, which oceupies the van while the hunt ts on. The sport ended, 


the horses are feturmed to Une vas, which has followed the chase, and the sportsmen motor home, 


In stating that three of the boats can 
concentrate 9,000 gallons of water a 
minute on a waterfront fire, the report 
was in error, Merrill says. Instead, each 

boat has a rated capac: 


Dressing Ivory 
in Silver Coat 


VORY is given a sil- 
verlike fish thal 
‘actually is composed: 


ay. silver grains by 


and then in a solution 
‘of common salt u 
turns 


‘exposed in the sun ‘On 
rubbing. the black surface changes to a 
brilliant silver. 


Automobile Van Aids Hunt 


ERVING alternately as a portable 
PMR pi are th Maso 


miously adapted auto 
Ranting’ more comfortable for. Engh 
portsinen. ‘The horses are brought to 


the meet by van, while the men go 
‘As soon as the horses are brought out, 
the van by a block 
and its groom-chauffeur follows 
junds as far as possible while the 
ison. When the day’s hunti 


Parachute Lands Airplane 


HAT a huge paract 
etre airplane safely of motor 
trated again the other 
in the latest of two 
years’ experiments described from ti 
ne in Porctan Science. Monti 
an altitude of 2,200 feet, 
MeKeon shut off his pla 
vent into. dive. ‘The seventy-twe-loot 
c opened and checked the 
fall so that the landing was 
eentle, An unexpected com- 
plication” occurred, however, 
when the plane, after landing, 
was dragged onthe ground by 
its own parachute and some- 
what damaged, indicating the 
need of some mechani 
lease the plane fro 
chute after the latter has served 
its purpose. 


New Radio “Roof?” 


N ENGLISH physicist says 

‘he has discovered the exist- 
fence of a second “radio roof.” 
Fifty or sixty miles above the 
carth's surface experts believe 
there isa layer of electrified 
atoms of air gases underneath 
which the radio waves, travel 
great. distances, and. through 
hich they cannot penetrate, 

‘new suggestion is that some 
times this “roof” dissolves and 
the waves reach a second Ia 
possibly 150 or 200 miles high, 


pilot E. J. 
‘motor and 


Model Tests Flood Control 


Te DEMONSTRATE his plan for 
flood control, Carroll Livingston 
Riker, mechanical engineer, built this 
remarkable five-foot model of the 
Mississippi Valley and installed it in the 
basement of the Capitol at Washington, 
D, C. Rivers, valleys, and levees are 
shown in perspective. Running water 
teats in miniature the giant system of 
ae by which Riker would divert 
food waters into harmless channels and 
drain them off to the sea, 


Blows Icebergs to Bits 


ROM time to time, PoruLan Scraxce 
‘MowTit.y has told of the experiments 

of Howard T, Barnes, Professor of Physies 
in McGill University, Montreal, in break- 
jams by the use of thermit, the 


powdered alu 
produces terrific heat, 
Now Professor Barnes, in a report to 
the Engincering Foundation, declares 
that the same process can be used ef- 
fecivly to destroy bugs icsbees which 
menace North Atlantic shipping 
mit, when properly I, produces a 
white-hot liquid steel at temperatures as 
high as 5,000 degrees F. Its action con- 
verts ice into gases so rapidly that an 
explosion results. In this way an ice! 
can be split into small pieces. 


Weed Mower for Railroads 


UGE sums that railroads pay to 
destroy weeds along their right-of- 
‘ways may now be avoided by the inven- 
tion of a new mower on wheels, towed by 
motor handear. Pivoted cutter bars cut a 
six-foot swath on each side of the track 
while the car rolls along at the dogtrot 
pace of four miles an hour. A wider 
swath can he cut on a return trip. 
Should the cutters strike an obstruc- 
tion, the mower automatically uncouples 
from its towing car and stops without 
wmage. Since the cutters ‘swung 
tap or down by the operator, the devices 
said to be equally effective on level 
prairies and on the steep sides of banks. 
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Tells How to Remember 
Names and Faces 


IAT was your most embarrassing 
moment? Wasa't it the time you 


met a moment. before—only’ to 
Sere tne son, tad Seabee Ue 
latter’s name? 

Dr. Donald A, Laird, psychologist of 
Colgate University, has been studying 


ways to avoid this predicament, And he 
Rivceisusmsacsenlostee 
for remembering names and faces. Here 
are some of them: 

Every evening sit down and recall the 
names and faces of all persons you have 
met during the day. 

In periods of five minutes, practic 
repeating as many names of acquaintances 
‘as you can recall. 

Practice recalling the names of char- 
acters in books you have read. 

ak » frend to all ut th names of 
persons, and see how quickly you can 
Feevond with a dppcription of each persoes 

Whenever you are introduced to a 

stranger, make the practice of a 
he meaning of his name wit 
i Mr. Pitt with pits, Or 

associate the name with some eire 
stance or character—as Mr. Scott, the 
automobile salesman, with the story of 
the Scotch automobilist. who took so 
uch free air that he blew out tire. 
ber a name by the arrange 
ent of its letters; for instance, the 

three e's in Greene, 


Press Button to Tune-In 


ISN'T any trick at all to 
vour favorite broadcasting 
‘vith the new receiving set pictured 
the left. All you need de is press 
tton; automaticaly the dias leap to 
the correct positions and in comes m 
Previously the receiver has been tuned 
to the station in the ordinary way and an 
adjustment tightened. ‘Thereafter the 
station may be recalled at any time 
merely by touching the automatic con- 
trol for that particular station, 
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Mouse Traps Camouflaged 
as Corncobs and Cans 


‘AMOUFLAGE—which helped win 

the war—is helping catch mice, ac- 
cording to a recent report of the United 
States Biological Survey at Washington. 
‘The latest traps are designed to deceive 
the most wary rodent. One, built for 
mice that rob corncribs, looks like a hol- 
Jowed-out corncob and has its death-deal- 
ing spring hidden in the center. In an- 
other, designed to foal mice that chew 


paperclip. 
its top partly 
hed in is another. But when the in- 
na mouse jumps it ne fi 
tthe top springs shut with ‘surprising 
quickness, leaving him locked within. 
Still another is a trap that catches mice 
all night, automatically resetting itself. A 
metal door drops shut on the heels of the 


that 
lon ean 
ith water. ‘The mechanism is s0 
ted that the plunge 

m resets the trap for the 


Making Phone Speak Up 


LOUDSPEAKER for your 
telephone “now 
Ie the foe of She os 


Eritrea stocked to ay 
of instrument, Although originally 
intended to make telephone con- 
vernations easier for persons witl 
detective h is also useful 
in a noisy office where listening is 
“nf he loud-speakir 
For the loud-speaking earpiece 
provided, a horn type of 
speaker may be substituted if pri- 
vacy is not desired, leaving both hands 
free to take notes and handle papers. 
‘The amplifying unit includes a special 
transformer with standard radio 
tubes and batteries, The volume of sound 
is regulated by turning a knob control. 


Using the loud-apeating teephooe. The amplifying unit, which 
It. tes aio Cte ae baterien sin the cylindrical cabinet st eh. 


Kite Does 300 Loops 
IHREE hundred loops in six minutes 


world’s record in 


a contest at St. 


> A 
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Toys Teach Housebuilding 


TOY with a valuable educational 

purpose is a housebuilding set for 

Youngsters that has recently been placed 

‘on the market by a member of the 

mal Com Wood 
Utilization. 

‘To the boy who plays with it, 
the set. with its tiny sills, be 
joists, and rafters, some of wi 
rust be cut to size, affords limi 
Jess fun in construct 
dwellings in miniature, Its ulti- 

ie America 
h between good home 
construction and bad. 
cording to the committee whi 
sponsors the idea, they will be in 
better position to escape the 
wiles ofalipahod houseburlders and insist 
spon, correct and efficient utilization of 
‘wood in their future ho 


A homemade ki 


World's Biggest Bird Cage 


FT HOUSANDS of rare bids wll occupy 
the world’s largest aviary, nearing 
completion on Catalina Island, Calif. Tt 
is soon to be open for public exhibition 
and scientific research, Already” live 


kinds of wild fowl will be propagated in 
the breeding pens 

‘The immense b 
as a civie enterprise, 


Sounds That Climb Highest 


ECENT tests show that the crowing 
‘of a rooster, the ringing of a church 
bell, and, under some conditions, the 
shout of a man penetrate almost @ mile 
into the upper air. 
A cricket's chirp carries up 2,500 fect, 
fae than ta eae ba bear st 


house is being built 


altitude of 3,000 feet. Among soun: 
duced by living things, a dog's yelp holds 
the altitude record, It as been heard by 


balloonists 5,900 feet up. ‘The report of a 
rifle will carry about the same distance. 
‘Of all sounds recorded, a locomotive 
‘whistle reaches highest. Ithas been heard, 
more than two miles above the earth. 


Earthquake Telegraphs the 
News of @ City’s Doom 


Few an aithaeake telegraphs «mes, 
sage of destruction far in advance of 
niman communication is disclosed by off 
cial records of the quake that recently 
wrecked the city of Philippopolis. Bul 
garia, At the instant the quake struck, 
reismographs all over the United States 
penned their record. From observatories 
where the instruments were housed, read- 
ings were telephoned to Washington, D. 
€C., as fast as they could be deciphered. 
Experts of the U. 8, Coast and Geo- 
detic Survey combined them and plotted 
off the apparent center of the disturbance 
an. map. ‘The lines crossed squarely 
mn the doomed city of Phi 
‘Thee days later, over repaired a 
telegraph lines, came word that Phi 
popolis had heen wiped out. 


Photos in Natural Colors 


UST arrived in the United States is 

Joseph Darbel, French inventor, seen 
hove with his ingenious new eamern to 
take pictures in natural colors. In reality 
it takes three pictures simultaneously, 
through a single lens. Each records one 
of the three primary colors from which 
all tints of a scene are blended. In order 
to do this, three separate fil 
holders are provided, and is 
camera's body ita set of mirrors and fl- 
ters to separate the colors. 

‘When the pictures are developed, a 
transparent print in its proper color is 
‘made of each, The three, combined, give 
‘8 single photo in natural colors, 


Colds Are the Costliest 


LDS and bronchitis are the most 
Prevalent ailments in America. In- 
fiuenza and grippe come second. 

‘These statements come from Dr. Hugh 
S. Cumming, Surgeon General of the 
U.S, Public Health Service, after two 
years’ investigation. Respiratory infec 
ions cause more lost time in industry 
than any other group of diseases. 


> 
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Huge Reflector Sends Beams of Radio 


‘OMETHING new in 
is a remarkable reflector for radio 
‘waves being tried out at a 
Germany, transmitting stat os 
periments in “pointing” a radio beam 
A one particular receiving station, 
‘This method conserves 
shes sepet asonmmction poians 
‘without the necessity of a code. 

In other beam radio stations, the 
reflector is a curved row of vertical 
Wires behind the transmitting aerial, 
but the Nauen experimental station 

stretches the reflecting wires over 

‘horizontal frame as shown above, 


= Puzzle in Auto Lights 
EMARKABLE inconsistencies 


in auto lighting laws among 
various states are revealed in a chart re- 


be visible varies from seven 
ty-five feet, in Delaware, to 
two hundred feet in seven- 
teen other states. ‘Though 
red tail lamps are the usual 
rule, you may use yellow in 
four states and green in 


More Powerful 
Than TNT 
HHO 'GH his a 
atomite’ ‘is many. times 
‘more powerful than NT 
or Bonseee, C pt. He 


much flour, A former Army 
officer, he developed the re- 
markable invention in hi 

outdoor laboratory. Hi 
new green powder, recently 
tested before military off- 
cials, contains radium. It 
is safe to mix, for it re- 
quires a spark to set it off. 


‘Bi outdoor laboratory 
12 mall bicycle Sire Pump, « ayphon, and an ie crenm freezer” 


be added to 
all but 


‘more potent than 
radium’s parent, exists on eat 
Teases quantities of energy, Pro 
Nemst, of the University of Ber 
cently "told the Franklin Inst 


ute at 
Philadelphia. Another expert, Dr. Charles 


F. Brush, inventor of the are light, de- 
clared his belief that recently-hardened 
steel, and also silicate of cobalt and other 
‘chemical compounds, contain 

Chemists say there are ninety-two 
simple substances, or elements, of which 
all things are made. Ninety now are 
known, ranging from hydrogen, | the 
lighted, to uranium, the henvieut’ Two 

lank spaces in their list, for the une 
known elements No. 85 and 87, fall in 
the group of radioactive substances with 
radium and its ray-producing cousins. 


(Capt. H.R. Zimmer, inventor of the new explosive, at work in 


"is apparatus comnnt af few crocks, 
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New Plane Carrier Sets Speed Record 


INHER recent vovage from San 
O*vaire calif, to. Howolula, 2,228 
nautical miles, the U. 8. Navy's ew air- 
craft carrier Lexington shattered all rec- 


‘ords, doing 700 miles the first twenty-four 
hours, 742 miles the second, and 786 miles 
in the remaining twenty-four hours and 
thirty-four minutes. erage speed 
was 30.7 knots an hour. Since then the 


craft, with defective turbine blading. 
fected, has made $3.04 knots. ‘The light 
cruiser Omaha held the world’s twenty- 
four-hour record, 690 miles, and the dis- 
tuinee record—2,001 miles from San Fran- 
cisco to Honolulu in seventy-five hours, 
forty minutes, and forty seconds. 


Cancer Cost Near a Billion 


AST year cancer caused m loss of 
$200,000 000! That is approximately 
‘what 800,000 workmen woul lowe if they 
were out of jobs for a year. 
‘This estimate comes from Dr, Louis I. 


Dublin, statistician of the Met- 
ropolitan Life Insurance Com- 
ply And he predicts that the 
‘will be even greater for the 
year, Cancer is steadily 
Increasing, despite all efforts of 
science to stop it, 

‘Of the total $800,000,000 loss, 
Dr. Dublin says, $680,000,000 
represents the money value of 
ag 
disease, ‘This is to one 
tenth of the value of all the iron 
and steel manufactured in the 
United States, ‘The remaining 
$10,000,000 was the amount of 
money which was spent in caring 
for the victims, 


Haven for Planes 


LOATING concrete islands 
capable of being navigated 
from place to place like ships, by means of 
their own propellers, are 
the latest French idea in 
ocean landing fields. for 
Fora of which mode 
ports,” of which a model 
‘was recently exhibited by 
the Chamber of Com- 
smart France, rook be 
seaworthy enough, it is 
claimed, to take up sta- 
tions as halfway stops in 
transocean fights. Planes 
‘would land upon them for 
refueling and take off 
with the aid of catapults 
resembling those used at 
present for launching 
Planes from warships. 
‘The islands would have 
hangars and living qoar- 
of mechanics, according 
to their inventor, Charles 
de Frasse; and two giant 


2,300-hor 


n 


Inventor Makes Wheels Spin 
the Right Way in Movies 


MEIC piping automobile or eae 
riage wheels look natural on the 
sereen—a_ twenty-year puzzle of the 
‘movies—has just been solved. Because 
movie cameras could not keep pace with 
the rapid flashing of the spokes, wheels 
‘often appeared to revolve backward, 
‘Now John Nickolaus, laboratory head 
of the Metro-Goldwyn-Mayer studios, 
has discovered that he can keep wheels 
spinning the right way by painting out 
sgroups of the He applied: dark 
i to four sets of two spokes each on a 
Prieay wheel, painted in Tight. color the 
intervening spokes, and successfully pho- 
the wheel at all speeds. 


Free Shower of Perfumes 


ADVERTISE his wares, a German 
merchant of perfumery and toilet 
‘waters sprays with perfume all passers-by 
free of charge, and even scents the air in 
front of his shop. 

‘From the top window of his store a 
Tittle hose, seen in the picture above, 
‘shoots forth a shower of the merchant's 
different brands of perfumery, and the 
‘window shopper can sniff the air and 
make his choice from the sample before 
he goes in to buy. 


Many Frogs; Prices Drop 
ULLFROG hunters in the marshes 
‘of Louisiana have been making such 
big catches of late that there are more 
frogs now than there are people who en- 
joy the delicacy of their fried hind quar- 
fers. Asa result of this overproduction, 
the market price of the eroakers recently 
dropped to a low level—about half the 
price of dressed chicken, 
‘Louisiana supplies the rest of the world 
‘with some two million frogs a year. 


he salght re 
its inventor, 


More Lost Golf Balls? 


OLF balls that call “Yoo 
F hoo, here Lam!” when they get 

Wa Ue hough ee prom Be & New 
York inventor. They depend on the 

er's aensev of tne, hearing, and sight & 

hep him discover them, 

lan is to coat the balls with the 

ition commonly. called 

wapit devils". When the club strikes the 

ball the explosions begin. They continue 

for some time after the ball has come to 

ier can hear the sput- 


in the grass and 80 be 
tuided to its hiding place. 

‘Another suggestion is the aj 
hhosphorus ai 

fulphide, Tn the deep grasa the ball wold 
.ve a glow that would attract attention. 
Another method is the coating of the bali 
with a paste containing chemicals which 
gas, When a ball 0 

the grass, the moisture 

ind causes a Chemical reac 

‘Vapor arises. ‘This puff can 


fireworks 


tering of his ball 


near the 
Mon and aises, 

‘seen by a searching player. 
aromatic liquids may be used to soak the 
bulls so when they get lost golfers can 
find them by walking along sniffing the 
air near the ball’s supposed location. 


‘Various 


What Is Your Question? 


‘POPULAR SCIENCE MONTHLY is 
lad to answer, whenever possible, 
ss’ questions on any subject within 
its field, and to supply, names and ad- 
hemes of mee of vis devin 
in the magazine. A. stany [- 
addressed envelope should be inclosed. 
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This Phowgrapher Harnesses Sunlight 


GU NEIGHTT rected into bis 
by a huge 
reflector is used by a California 
photographer in making en- 
largements. 
‘The reflector, shown i 


Lied to proper 
ropes operated 
the studio, and 


le shelf of 


wentor, Capt. Lee N, 
Passmore, of San Diego, rigged 
up the apparatus for his back 
vard studio, which 

had been without 
sufficient light 


Uncle Sam Runs a Still 


Ux ‘LE SAM has turned to the boot- 

7a equipenst tn eqpertoests 
uneetieionttte Prbiti teen 
ta develop a nonpolsonoun denaturant fot 
Sgaepn prenpncns ate et 
‘ment's still, pictured at the right, is todo 
the same thing that the bootlegger does— 
Seruttitumetinetonceh per’ 
bor arches tine ts mechs Raper 
able to the taste. Bi rlinle oct im sub- 
‘sitting prospective Sxsaoe tor hare 
less denaturant to severe tests. 


How to Wheel a Barrow 


pushed a : 
pushed 
trhcel than fifty bricks fn the same barrow 
trundied at a slow walk. The British 
Industrial Fatigue Research Board has 
come to this conclusion after tests. 
vata rubber bags were attached to the 

‘of men wheeling varying weights at 
different speeds. ‘The gases expelled from 
their lungs were collected and analyzed by 
chemists for carbon dioxide content. The 
result showed the amount of energy used 
Se ean thats aoe Wak required 

it was found that a i 

almost twelve percent more energy than 
a faster one, and that the least average 
expenditure of enerzy came from wheeling, 
bricks at a brisk walk. 
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Know Your Car 


'F THE engine of your car un- 

© overheats while 
you are driving, the trouble may 
be doe to any one of number 
‘of causes. The first thing, 
pie et a 
‘enough oil in the crank case and 
‘enough water in the radiator. If 
so, then look for a 


belt can be pulied together and 
tied with a stout cord, which will 


hold until you get to the next 
service station, where you can 
ey ee 
next for a clogged water 
jpe or looxe hose connecti 

You can tell whether the water 
pump is working by motion of 
water in the radiator. 

‘A more serious trouble, and 
one which hardly ean be reme- 
died on. the road, 
timing chain which, by slip 
may retard the spark and make 
the engine overheat. That is a 
job for the repair man, 


29,000,000 Go to School 


CCORDING to the Federal Bureau 

‘of Education, American college stu- 
dents number more than those in all the 
other countries combined. ‘They total 
about 1,000,000; thove in the rest of the 
world, 950,000. "In schools of all kinds, 
29,000,000 students are enrolled in the 
United States, This is more than one fifth 
of the world total. 
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How Much Do You Know 
of the World You Live In? 


TEST your knowledge, see 
how many of these questions 
you can answer. Correct an- | 

‘Swers are on page 136. 
1, Where was the first oil well 
in the United States? 1 

2 Where are the largest 

stones ever used? 

3. Where is the Great Barrier 
Reef? | 
What people wear socks di- 

i vided for the big toe? 
5. Where do fish live in dried 
river beds? 
6 Are there places where no 
plants will grow? 
7. Where does asbestos come 
from? | 
& What city is called “Paris 
of the East"? 
9 What ane evcon to de with | 
coconut 
10, What are the youngest 
mountains in the world? 
1. Where do the “white In- 
diane” live? 
What ls the oldest town in 


Room for Millions More 


ROP. H, L. SHANTZ, of the Univer- 
sity of Iilinois, recently told the Na- 
Academy of Sciences that the earth 


iio 


le of, supporting. 8:000,000,000 
meopies if all the’ land i fully utilised, 
he ‘would be nearly five times the pres- 
cat population ofthe world, 
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Large Terminals Built for Bus Lines 


But Not Exactly a Relish 
T= Borgias and other notorious poi- 


soners of history were reputed to have 
mixed finely powdered glass in food and 
drinks which they offered their vietims. 
Recently, however, Dr. Roche Lynch 
demonstrated to the Medico-Legal Soci- 
ety of London that this su mur 
‘erous material usually passes through 
the human digestive, aystem. without 

ap ty ae my 
Larger pieces of glass with # 
ss. However, are dangerous. 


A Giant Radio Reflector 


T ROCKY POINT, N. ¥., there has 

just been erected what is said to be 
the most efficie ‘of beam radio 
transmitter jot ttahcd Oxtstanding 
features are its simplicity and the eff 
ciency with which it directs a pencil of 


wasted. The new system uses a system of 
auxiliary wires to serve as a reflector for 
the waves and focus them in a beam. 


RAVEL by motor bus has 
sached such proportions in the 
East that fifty-four interurhan lines 

New York City, 


points of the bus li 


World’s Largest Building 


BUILDING sobig that the plumb- 
will 


rather than by footage 

is being constructed in Boston. Tt will 
cost $21,000,000, cover 130,000 feet of 
space, and be the largest building 


{nthe world,’ It will surpass in floor area 
such fanious structures as the General 
Motors Building in Detroit and the Gray- 
bar, Telephone, and Equitable Life 
buildings in New York, ‘The construction 

be carole within'e Fear, The 

ypulation of the build 

Will be nearly that of a city of 25,000. 

‘Ten sores of the flor space will be 
occu a 
trhich will be connc 
warehouse by an underground tunnel 
through which electric trucks will trans- 
port goods as needed in the store. Parcels 
for delivery will be sent to the warehouse, 
which will become the delivery center. 
‘The building also will be connected with 
the Boston subway system by a tunnel 
two blocks long. 

Five stories above the department 
store will be reserved for a permanent ex- 
hibition of New England industrial prod 

iets. Above this, offices will oceupy the 
building to the top of the central tower, 
which a municipal height-regulating ordi= 
nance limits to 300 feet. ‘There will be 
three basements. One will provide park 
ing space for between 8,000. and_ 5,000 
automobiles. The owners will drive in, 
leave their cars, and ascend in elevators to 
the store oF offices above. 

‘The huge structure will be known as 
the New England Building. 
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. almost to the month, Rear-Admiral 
loffet, Chiet of the Navy Bureau of Aero- 
nautics, wrote a ‘remarkable, prophecy for Por 
Scimvcr Moxtuty. He predicted giant air liners “of 
45,000,000 cubic feet capacity, equal in size to the steamship 
Leviathan.” 

‘He saw “airplanes carried on them as 
going vessels. These planes.” he said. “could land on a deck 
On top of the airship and be launched from it, carrying passen- 

for wayside destinations. Tmagination—but not too 
much of it” was his significant comment. 

‘Today his vision is coming to pass. The Navy's two new giant 
dirigibles, each of 6,000,000 cubie feet capacity, will be built 
‘as aircraft carriers, almost exactly matching the description in 
Porutar Scvexcn Monty five years ago. 

‘Writers for Popotan Screxce Moxtuty are men of vision, 
iiever visionary, Every step in progress is born of imaginat 

influence of this magazine has been measured 
to look beyond the horizon. But between 
sound, practical imagination there is a 


te sailing in the clouds at the end of a long string. ‘That 
represents imagination—the valuable kind. No matter how 
igh it csi is till connected with the sold earth. As soon 
‘as imagination loses touch with fact it drops in value, as a kite 
flutters down the minute its string breaks. 

We thrill ut the glimpse of a future goal. We glory in visions 
come true. An inspiring rule for successful achievement are 
‘Moffett’s own words: “Imagination—but not too much of it.” 


Hail to the «Coffee Johns!” 


other day a hot-dog wagon took its place in the Ford 

Museum in Detroit beside the first Model T and the ten 
millionth car. 

“Coffee John” used to own that wagon and Henry Ford used. 
to eat there when he was a mechanic. Aeruss its counter Ford 
outlined his plans for a ““horscless carriage” to the sympathetic 
owner, and “Coffee John” lent the money that earried the 
struggling company over a crisis, 

Delve into the history of almost any great company and 

m will find a "Coffee John” who boosted at the right time. 

'o0 frequently they are like Lawrance, the designer of Lind- 
bbergh’s engine, who, when asked why he was so reticent, 
remarked. “Who ever heard of Paul Revere's horse?” 


lifeboats on ocean- 


4 
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To the Ends of the Earth 
‘ATER, dipped from the spot where Washington crossed 
Was Delaware christened Ema andes Byrd's monoplane, 
‘any of those drops swirled under Washington's haat? 
Probably not. ‘That water had flowed to the ends of the 
earth. Circulation of water, like circulation of the blood, 
carries away impurities. It keeps our planet healthful, 
Gireulation of a different sort is the great gift of science— 
‘circulation of people and ideas. And the speed with whieh people 
may be transported and ideas communicated is the greatest 
development of the Twentieth Century. ‘To prove this, just 
recall that it took months for the news of the Peary Polar ex: 
pedition toreach the public, while Nobile wasin almost constant 
communication with the world. Millions followed on their 
radio sets the news of his rescue from the Arctic wastes. 


Fame at the Doorstep 
TA200K fits centuries fr the eye of a necle ta move two 
ches, from the head to the point. ‘Then Elias Howe's idea 
‘made possible the sewing machine and freed women from the 
drudgery in a task that dates back to the Bronze Age. 
‘Starting with cave men who used splinters of bone, human 
beings had held needles in their hands day after day for Uh 
‘sands of years. Yet none had seen the revolutionary idea lying 
20 close. 


‘What idea, just as simple and just as important, will we over- 
Took day after day inthe vear 10287 Perhaps there isu hit on 
page nineteen, Fame and fortune await the man who can 
ioew tout for sulphur, oe am ecocsanic sebtitute for tis: 
Two Experiments 
‘TEN-YEAR-OLD boy at Camden, N. J., found a spike 


song the milroad. He pat it on the track 
big engine would flatten it out like it does a 
engine dida’t. A passenger train was wrecked; the fireman an 
engineer badiy burned, and $250,000 worth of damage done. 

‘The same day. officials of the Bureau of Standards made 
rote experiment, Tt wt fr toa condemned Washington, 
D.C baling. oid the ae afer placing rcordngo- 
struments on every instruments disclosed what 
Jappens within a burning building and the effect of the heat on 

fixtures. 

Experiments are worth while only when they contribute 

something to our store of vital, useful knowledge, 


Why-not Keep Cool? 
with devices to 


has been spent on methods of keepit 
As a result, we have oil burners an 


licate that sixty- 
cight depress Fubreelt the most ‘comfortable and most 
sais Fa But it is surprising how little Yankee 
ingenuity has been applied to the problem of keeping our 
homes at that temperature in midsummer. Those experiments 
‘out at Aun Arbor are worth watching. 


«Let Them Say!” 
“J O.net sg why « submarng should not mae «weve 
tam Sytciren Yo Asha Cap. Gera 
The animal, has a larger brai 
stupid animal, as a larger brain wi 
Cheer man."—Dr. 0. R. Langworthy, Professor 
Of Anatomy, Johns Hopkins University. 

“Milk without cows will be the next short cut of science.” 
—Alfred King, English sanitary inspector. 

“Alcoholic liquors are harmful to persons bitten by venomous 
soakes,"—Afranio do Amaral, ditector, suake serum farm, 
Butantan, Brazil 

“Hin time we won't have to race ninety miles an hour to get 
off the ground in an airplane.”—Henry Ford. 

“Rout thousand be built this year and twice as 
many could be sold if they were obtainable."—Clarence M 
Young, Director of Aeronautics, U.S. Department of Com: 
meres 

What we need isan electric push button aystem so passen- 
gers can open car windows without a crowbar.” —J.J.Tatwm, 
Baltimore, to members of the American Railway Assocation. 
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Spanning the Flood 
at Rotterdam oe 
with 288 SKF Bearings 


“S a far, far cry from the new vertical lift 
bridge overthe Koningshaven at Rotterdam, 
but there's a story behind it that echoes where- 
ever anti-friction bearings are used—even on 
this side of the Atlantic. . 

For this great structure raises and lowers 
its lifting span with the help of 288 &0Si* 
Anti-Friction Bearings. 

Sixteen S061" Spherical Bearings, the same 
that 45 American railroads use in passenger 
car journals, are in the giant sheaves atop 
the lifting towers. 


‘Two hundred and seventy-two SOS Ball 
Bearings of various ty} jepending upon 
the sorvice roquited of them—are diseribuned 
among the guide pulieys, the buffer sheaves, 


the guide rollers and other working parts. Highest 
For 30S)", making practically ail types of in the World 
bearings, is able to put the right bearing in the 
right place always. 
SSF INDUSTRIES, Inc., 40 East 34th St, New York City 


(© SKE totes, Ie 0 - 


Nothing is Apt to Cost so Much as a Bearing That Cost so Little 
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Why “Fix” a Brand-New Cat 


Gus Gives a Know-It-All Driver a 
Few HintsConcerning His Automobile 
That Are Worth Anybody’s Reading 


By MARTIN BUNN 


SN'Tit fh 


observed Joe Clark, 

that just as soon as a fellow 
to know a little about automob 
right away he thinks he knows i 


Garage, 

grunted, Ee -it-alls give me a 
grinned Joe, “you're 

due for a severe pain. Here comes 

t know-it-all in town, 

D. Green!” 


‘man 
Halo, 
hoe a hatyor ee 
u let you feast your eves on my 
new boat. Some clas, eh? And believe 
to thee foctory men don't know a 
thing. It took me two or three hours to 
get it running good. ‘The carburetor 
‘wasn't set just right. T had to go over 
the ignition system—even the brakes 
‘were set wrong 
Groen, thumb hooked in hi. vest, 
strutted around like a pouter pigeon, 
sa gor looking bus, al ight 
served Gus with a twinkle in his eye, 
“and I guess you ean show ‘em up when 
it comes to fixing an automobile.” 
thing you know,” Green 
ping the buttons on 
ig can happen to a car 


IND of fancy yourelf a an auto 
ie, don't you?" Gus grovl- 

ed, "Why, Tl bet you Tean fix your car 
with my bare hands and without busting 
ny parts 80 youl have to holler for 


uh!” Green snorted. 
‘Allah and Gon da 
“All right,” said Gus. “Just suppose 
you're out on a lonely road and a tire 
oes flat.” He screwed the valve out of 
‘one of the rear tires and it collapsed. 
“What, the heck is this, a joke?” 
puzzled Green. “If you just wanted to 
fee me change a tire, why didn't you say 
* Diag? he pot out hie jock and 
isqustedly, he got out his jac 
attempted to put it under the rear axle, 
hut the top of the jack was at least an 
inch too high to slip under.. The collapse 
of the big tire coupled with the small 
diameter of the wheel let the axle down, 
too far A look of dismay rapidly re- 
eens ression. 
ee ou're mire some swell ato mechanic 
if you let a little thing like that stump 


“Here's a 


‘What ia thie, «jke?” pursed Green —but the Jack was too high to slip under the 


sand look of diaroay rapidly replaced the dguvted expremion on the face ofthe Know ital. 


inned Gus derisively. “Hand 


* said Gus as he clipped the end 
the cigar Green ined im, 


from 


‘echat’s the matter with diggin 


forthe bse of the jock?" there's 
certainly nothing to stop you from placi 
the spare tire in front of the flat and 
diving the fat wp. top oft. Then you 
‘can slip your jack under. If you haven't 
‘you can run the car up 


* called Gus as 
Green was about to climb into his car. 
‘You said you had to adjust the brakes 
What was the matter vith ema 


socket 
thought it should with four-wheel brakes, 
so I just tightened ‘em up.” 

at happened wet you stopped ere 
what when you ” 
He pointed out where both wheels on one 
side had locked and slid a few inches in 
the gravel although the wheels on the 
‘opposite side had left no mark. 


THEN the four-wheel brakes on 
VW one side are too tight you are all 
set for some extra fancy skid 
fom want to get the brakes even, 
‘you've got to jack up both rear wheels at 
the same time and have somebody put 
on the brakes while you test to make sure 
that both brakes take hold at the same 
time. If you haven't anyone to help you, 
rig up some blocks of wood and use Your 


jack to push the brake pedal down 
ats 


ttle 


Healy ring balance heSied intone 
ona hi lance hosked inte 

Fpcben es athe to onic sho cos ct 
‘one brake with the other. ‘That is really 
accurate method. 


SSStu tae bold lhe ‘after the rest 
‘ones and they shouldn't hold so tight. If 
they Jock before ‘the rear ones 
iave one front 


brake.” 
“Why not just shorten the brake 


reds hy turning the cevises?” suggested 

“Whatever you do, don’t do, that!” 
Gus replied most, emphatically. “Don’t 
ever monkey with the length of the 
brake rods. Changing their length 
throws the of the whole system 
‘out of whack so that you'll have to push 
fa whole lot harder on the brake pedal to 
et the same amount of braking effect.” 

“Can you fix ‘em for me this morning?” 


asked Green: sheepishly, 
“Soon as I finish this job T'Nl get ati 
by the way, didn’t T hear you say you 
‘had adjusted the carburetor?” 

“You did,” Green admitted. 
totes” grinned Gus, “Til fx that 
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A Radiotron 


for every purpose 
RADIOTRON UX.201-8 
‘ener smi 
RADIOTAON UV-198 
hanme aer 
RADIOTRON Ux-198 
anor anne 
RADIOTRON Wo-11 
Dace nee 
ADIOTRON Wa-12 


RADIOTRON Ux-00-4 


RADIOTRON Ux.0 
yc i al 


aporn vee Nation-wide broadcast- 
wogmmuersa! ing, for audiences of millions, 
lucornon ven : 
“aime! has been made possible by 
noomonvise| the development of RCA 
woomeue | — Radiotrons for all uses in both 
wogmane | transmitting and receiving 
wgonou | instruments. They are the 
ogres ; 
uowyouen| acknowledged standard in 
weenen™| vacuum tube design in the 


hee st neal diovind 
Ps sued a radio industry. 
(bes ore vated Radiotrons are the heart of the receiving set. To main- 
———— tain fine reception the vacuum tubes in your set should 
be replaced with new Radiotrons at least once a year. 
Do not use new tubes with old. Best results are 
obtained by changing all tubes at one time. 


sai RCA Radiotron 


MADE BY THE MAKERS OF THE RADIOLA 


RADIO CORPORATION OF AMERICA - NEW YORK - CHICAGO : SAN FRANCISCO 


© This seat on an advertisement in POFULAR SCIENCE MONTHLY signiSes the approval of the INSTITUTE OF STANDARDS. See page 8. 
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You May Find the One Idea You Need Here 


Five Quick Motor Car Tricks 


Does the Rain Drown Your Motor? 
Do Insects Clog Your Radiator? 


JENERALLY when your 


motor refuses to start after 
a heavy rain it is because 
water has leaked through 


the hinge joining the two sections 
of the hood. Fig. 1 shows how a 
gutter of set iron or. preferably, 

ass can be constructed to carry 
the water harmlessly away. 


Fixing Broken Window 


ROKEN or cracked glass win 
dows on an automobile are 


shown in Fi 
‘Obtain a good grade of trans. 
parent glass or celluloid cement and 
1a sheet of celluloid, Remove the 
uss and cement it at the cracks, 
laying the glass on « perfectly 
smooth surface if possible. 


CENTER HINGE ON HOOD 


Is the Window Cracked? 
Here’s How Others Fixed It 


the radiator. 
A Quick Way to Find 
Cotter-Pin Holes 


IN the bolt and nut are 

greasy and the light is not 
particularly good, it is extremely 
difficult. to find a cotter-pin hole. 
A. time-saving and ingenious 
idea is to file an indicator mark 
across the end of the bolt exaetly in 
line with the cotter-pin hole, as 
shown in Fig. 3..‘Then you ean line 
up the slots in'the castellated nut 
with this mark and know that the 
cotter-pin hole will be exactly in 


Tine. 
How to Get Rid of 


Next, with a soft brush, paint 
the surface of the glass with 


coment has dried. 


A Radiator Screen 
END the nuisance of in- 
ts in your rad 
the pests swarm 


ceuwror ceaenr on 
Shean can wrnvbow 


Fig. 4. A piece of close-mesh window 
screening, fastened to the adiator ith 
‘Wires keeps insects out ofthe openines 


Fig. 2 (at left) shows « neat way of repairing 4 cracked 
‘inciow with sheet celluoid, Pig’ (at right) fa ime-see™ 
Tne ie for toting scotter-pim hole by a marion the bait, 


‘Ten Dollars for an Idea! 


IS month's prize for the most 
jaable idea’ for motorists. in 


tion, a time-saving kink for locating 


cotter-pin holes, te shown ia Fig. 3 
{and described elsewhere on this page. 

Each month Popular Science 
avards $10, in addition to regular 
space rates for the ken most wseful 
tear owners. Other contributions 


send it to the Technical Editor, 
Porutan ScENCE MONTHLY, 250 
Fourth Avenue, New York Cit}. 


Annoying Fumes 

F YOUR car lacks a device 

to carry off fumes from the 
frank case and prevent their 
entering the body of the ma- 
chine, you can fit such a de- 
vice asshown in Fig. 5. A half- 
inch pipe is brazed oF soldered 
into the side of the oil filler 
Pipe and the end of it brought 
down below the motor. ‘The 
holes in the cover are plugged. 


PLUS UP. oR SOLDER 
‘SMALL HOLES: 


‘September, 1928 


POPULAR SCIENCE MONTHLY 


eS 


“PTTHE choughe first came to me years ago 
‘one day as I sat in a movie theatre 
watching a news reel. A mayor threw out 
the first baseball of the season; « governor 
laid a cornerstone; a president addressed the 
‘multitude; boxers signed up for fights; runners 
broke records; foreign celebrities came down 
‘gsogplanks 
TET were ove of these much-flme! people, 
Tsaid to myself, I'd arrange to get « copy of 
all the shots they took of me. Then I'd pat 
them together in one reel and call it "The 
High Spors of My Life." 

“Just a week later, 4 real coincidence came 
about. For my birthday, my father presented 
ime wich one ofthe first Ciné-Kodaks. Ar once 
it occurmed co me, that even though News 
Reel Feature cameras should never be aimed 
nny way, I could now make my own film ot 
Lifes high spots. 

“Not long afterward, Commencement Day 
arrived, the climax of 2 wonderful four years 
at prep school, ‘That was indeed a high spot, 
and my Ciné-Kodak got every bie of it. Tlefe 
college to be married, another of chose events 
‘that usually occur but once in 2 man’s life. 
My wedding made another thrilling reel, 


“Twas out on the Coast wheu our baby 
was born, and it was months before I could 
leave. You can imagine how impatient 1 was 
to get back home, and what that one motnent 
was like when, for the fist time, I held my 
baby in my arms. But, of course, that big 
moment doesn’t have t0 be imagined. I can 
turn on my Kodascope and show it to you on 
the home screen. You can see me, the youngster 
‘00 my knee, almost bursting with pride.” 

How would you like to sit in your own liv- 
ing room and watch events flash by that hap- 
pened years ago and in which the leading 
part was played by you? 

Thosssnds of Ciné-Kodak users are now 
having that very experience. Home movies 
have been made 28 simple as snapshots. Un- 


professional cinema camera desiga, the men 


Who made still photography so eary have now 
made home movie making equally simple for 
you. ‘The result is thae the Ciné-Kodak is the 
Simplest home movie eamers. 

‘As for Ciné-Kodak Film, it isextremely inex 
pensive because the cast of developing i included 
‘i the price. Projection is just as easy a8 
photography. That, too, has been simplified 
by Eastman methods, Ie takes no more skill 
10 operate 4 Kodascope than to run a phono 
sgraph, and the pictures on the screen ate 60 
distioce and lifelike that you marvel ar having 
taken them yourself, 

You will find a demonstration of home 
‘movies extremely fascinating. Stop in at your 
Ciné-Kodak dealer's and ask him to tell you 
about the Ciné-Kodak, Orsend fo interesting 
booklet. 


EASTMAN KODAK COMPANY 

Dept. 135, Rochester, N. Y. 
Please send me, FREE and without obliga- 
tion, the booklee elling me how I'can easily 
make my owa movies. 


Naw. 


Adirass.. 


J. DANNER BUNCH 
and AVISON F, KOCH 


YOU wish to give 


He that tutte Only ie fe 


ean one realize the sensation it eres 
among the spectators. And as for the 
‘builder—he has not only the j 
it but also the satisfaction 
sembled a model that closely appros: 
f full size airplane in many particulars 
of its design and construction, 

‘The fuselage is the two-stick, tapered 
‘The J-ft, longerons are made of 

hey are i by 34 in. at the 

greatest depth, which gceurs at a 
12 in, from the nove. 
where the rear undercarriage struts are 
attached, and where the greatest strain 
‘From this point the longerons 


+r forward to the no 
are 14 in, deep 
From this sam 


‘The compression struts are 
bamboo 8 by 


4 the nose, 
holds them 234 in. apart: the 
third steut, 399 in. back, holds 
them 13{ in, apart; the fourth 
strut, 5314 in. back, holds them 
X in. apart. The ends of the 

wedge 


shap ‘and forced 
slitsin the longerons. These 
are made by forci 
1 knife blade into 


of the wood. 


Wiha few wrap of al 


oh iad them 


Cut a, bearing block from white pine 
4% in, thick, 34 in. high and 36 in, long at 
the top and 1 

the top to form a cradle for the bearing. 
‘The bearing is a bicycle spoke nipple. 


at the bottom, Groove 


Glue and bind the bearing assem- 
by to the top of the note of the 


Drill a 1%in, hole vertically 
through the foe from the 


taeycle poke io ie 
bieyele spoke to hold the rear en 
of the rubber motor; pass it 
through the hole and ‘bind and 
ilue in place. Leave 134 in. of the 
Wire on the underside to form a 
taillskid. 


two rubber guides: 
from the nose, the 
other is 3214 in. back, and both 
are made of 1g in. diameter piano 
wire, To make a guide, form a 
Fing 14 in. in diameter and bend 
the wires parallel to one another 
for 14 in. in the same plane as the 
ing. Glucand bind together here. 
Spread the legs until they reach 
wgerons and bend into an 
‘oval loop in the same plane as the 
Jongerons; bind in place with 
thread and glue. The wires should. 
‘be just high enough for the rubber 
to pass through its center 
wgerons should be re- 
inforeed by binding, them with 
silk thread at points 12 and 7 in, 
(Continued on page 168) 
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Stanley Electric Drills will operate continu- 
ously at full rated capacity with only an 8° 
rise in temperature. A new and unique design 
in ventilating systems makes this feat possible. 

Stanley Electric Drills are also equipped 
with exceptionally powerful motors that give 
adequate reserve power. Simple, compact 
design eliminates projecting parts and makes 
the drills both strong and rigid. The handle 
fits the hand and the switch is so placed that it 
can be operated without releasing the firm 
grip necessary to hold a drill against the work, 

‘The new Stanley Electric Drills can be in- 
spected at your dealer’s. Try them on steel; 
on iron; on hard wood. You will thus prove 
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new efficiency in 


electric drill performance 


to yourself, point by point, that they do the 
hardest work with the least strain or effort. 

Send coupon for catalog No. Se59 which 
describes the full line of Stanley Electric 
Drills, Grinders and attachments. 


‘The Stanley Works, New Britain, Conn, 
Please send me Booklet Se59, describing Stanley 

Electric Drills. 

Name 


City. State. 


STANLEY TOOLS 


The choice of most carpenters 


© This oat on an advertisement ip POPULAR SCIENCE MONTHLY signifes the approval of the INSTITUTE OF STANDARDS. See page & 


No. DG 23 
* Standard Duty 


POPULAR SCIENCE MONTHLY September, 1928 


Ingenious Kinks for Campers 


Twelve Ways to Make Outdoor Life More Enjoyable 


RUBBER TUBE 


1 your Mashlight falls,» candle and can 
‘wil make a tentern, but watch out for Bie 


‘Prope and special curtains convert canoe 
etpront 


When the surface water is contaminate 
toes shelter te Cee of storm: ‘i 


is 
‘eer vives the camper a leaner, safer du. 


| A, cahans made fom old fner tte wi 
‘nid comfort in camp, canoe, and motor boat. 


‘This chair fo an old standby: you can make 
it quickly f you have the necemory canvas. 


: 


‘ScooP 


DOUBLE STAKES(for sandysoil) | 


‘Two simple ways to make tent stakes hold | 
fast fn'sandy soll and blustery weather. | 


‘Oak 3 im, thick and tin are the materials 
‘Sted in making thin roomy fobing tackle bo 
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On the job, 
when you 

want it 

all the time 


WHEN you're in a hurry; when you're work- 
ing in a high wind; when it’s bitter cold; when 
you've got an indoor job—any time you need 
a fire-pot you'll be better off if it’s a Clayton 
& Lambert. 
‘You can light it and have it heating things 
up for you in ninety seconds! Your generator 
is shielded from wind! And it's so fast-acting 
that cold weather can't slow it up. And if you're 
either Clayton & Lambert No. 70 or No. 60 
you've got such a quiet fire-pot you can’t disturb 
anybody. Of course No. 22, the coil fire-pot, makes 
bit of noise—but you can't expect such a tre- 
mendously powerful blast as that to whisper! 
And here's something. They're built like a bat- 
tleship, as far as strength goes. Everything rugged. 
Made for hard, rough work. Just take a look at 
that bright red, protecting ring 
around the base of the tank, if 
you want to see how we make 


Kecre) 
CLAYTON KX 


& 
LAMBERT 


MANUFACTURING CO. 
Demorr, Micincas: 
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This is the Clayton © Lambert No. 70 fre-pot with 
Produces a working flame in ninety seconds. Fl 
‘as easily as a lamp. The burner orifice cannot 


ccontrolles 
enlarged by 
the fire-pot 


Clayton & Lambert fire-pots-give you long service, 
free from trouble. 

But in spite of all chat extra strength and protec- 
tion, they're lighter than fire-pots have been. You 
won't get round shouldered carrying these around. 

Just remember that name Clayton & Lambert 
next time you're buying a fire-pot. If you've got 
fire-pot now that gives you exceptionally good ser 
vice, take a look and see if you don't find the 

Clayton & Lambert name on it! And we can 
promise you better performance in the new 
models. See them at your regular supply house. 


edly popul a 
pepe 
Sevly/anderteod design and 


‘ar 
desirable, The burner jet is 
sesily removed to permit clens- 
ing and flashing of the coi 
The coil cups om both batter 
and sides are made in thre 
‘pieces and may be quickly 
detached. Sturdy construction 
‘and po rice make this 
ool a favorite wi 

ing trade 
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Sharpenin 


in oF 
SG Bas ea 


ve Lwo essential requirement: 
he must know the proper clearance 
angle; and secondly, he has to provide a 
ood rest for the teeth 
‘On the clearance angle depend largely 
the success of a milling job and the life of 
the cutter. Tam inclined to think that it 
is.as important as the steel from which the 
gutter is made, the mate 
the speed, feed 
much clearance 
edges and make necessary too freque 
not enough clearance will stra 
die and arbor, reduce product 
fand result in a poor finish on the work. 
Many cutters used today are of the 
‘coarse feed type with an average undercut 
for rake of about 10°. Guesswork should 
be eliminated in grinding the teeth. Small 
as those shown in the diagram 
it; 1 on page 116 ean be made 
quickly and will help to insure good re- 
sults. “A complete set of 5°. 8°, 10°, 125, 
and 13° gages should be kept on hand. 
‘The average clearance recommended 
for stalin this may ary about 
either way depending upon the steel being 
cut. For bronze the clearance should he 8 
in from 10° to 12°, and 
‘or 7°. Tt follows that if a 
fer has a 5° clearance angle and a 10° 
tundereut, the protractor reading should 
he 15°. "This obvious fact is too often 


One such as that illustrated in Fig. 2 has 
few, ifany, superiors. Ithas a clapper-box 
‘mounting and is universal in range. The 
ger itself is of heavy gage stock rein- 
forse by means of the 9° twist: 

spring which acts upon the pivoted finger 
Holler makes indexing very reliable, even 


POPULAR SCIENCE MONTHLY 


‘ening milling eutters. Ifit 
is possible to use it, the 
disk wheel is to be recom- 
mended. On plain mills, 
where the teeth are close 
together, it is often necessary to use a cup 
wheel so as to avoid grinding off the edge 
of the tooth above. “Also, in the case of 
‘cutters with coarse teeth, where the land 
has attained a width of 1 in., the cup 
wheel should be used, for the reason tha 
the curvature renting from the i 
wheel weakens the cutting edge. The cup 
wheel is also valuable for renewing the 
secondary clearance of mills of this type, 
thereby retaining the land at the desired 
ee es 

“or grinding spiral mills, the tooth-rest 
is, of course, bolted to the wheel head and 
the finger relieved in the center, as in Fig. 
4. The finger should be wide enough to 
project 44 in. at each side of the wheel. 


FINGER to be used for sharpening 
alternate teeth milling cutters is il- 

lusteated in Fig. 5. Its shape allows both 
eso be we 
‘The euttin 
be more t} in. wide, and while 
grinding the teeth it should not pass 
beyond the center of the finger 

‘The top teeth of side mills are ground 
with a disk wheel. The 
tooth-rest may he used on 
the wheel head or on the 
table, as in Fig. 6. A euy 
wheel is used for the si 
teeth. The set-up is the 
same as for the end teeth on 
end mills, only a stud is 
used instead of a cylindrical 
bar, A clearance angle of 
216° is desirable for the 
work, although in some 
ceases a clearance of from 2° 
to 5° is recommended. ‘The 
grinding should be cither 
square with the top or con- 
caved from .005 to .001 in, 

End mills require special 
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g Milling Cutters 


Small Shop Methods for Grinding Plain and Spiral 
Mills —A Universal Tooth-Rest—Clearance Angles 


By HECTOR J. CHAMBERLAND 


cally on the body to within .005 in. of their 
finished size. ‘They are then cleared, t 
‘operation being done to eliminate the bi 
and save the temper, pe 
mills the same results may be obt: 
following the method shown in 
Note the running direction of 
and the position of the tooth-rest, ‘The 
operator must be careful to hold the to 
steady against the finger, \ dog 
clamped on the shank of the mill to make 
the operation more convenient, 

‘The set-up in Fig. 8 is for a left-hand 
sill with a left-hand spiral; in Fig. 9, for 
a right-hand cut with a right-hand spiral, 
Right-hand teeth are done on the front 
edge of the wheel, left-hand on the rear 
cage. 


For ut end mills with a threaded 
center hole in the shank end, a centered 
screw should be used, as in Fig. 10, 

In sharpening counterbores, the 
tant factor is to have the teeth square or 
slightly convex, as a slight concavity 0 
the work will dono harm. As shown 
Fig. 11, a cup wheel is recommended ax 
makes it easier to obtain a square comer 
near the pilot. 


RINDING the teeth on angular cut 
ters presents an oppor 

An angular cutter 
ered as a mumber of plain milling cutters 
of different diameters ganged togethe: 


for which reason some mechanics giv 
The fact 


the preference to the disk wheel. 
is that when any cutter is gro 
‘cup wheel and the regular vert 
ment is used, the clearance angle is dete 
mined by the diameter of the cutter: 
whereas, when the disk wheel is used and 
the same method followed to obtain th 
clearance, itis not the cutter but th 
grinding wheel which is the varying fac 
tor. In deciding which wheel to use, both 
the thickness of (Continuo on pape 116) 


attention. When new, these 
tools are ground cylindri- 


‘A spiral milling cutter setup for grinding on one of the familiar 
‘tandard types of universal tool and cutter Grading machines, 
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Down to the sea with Starrett’s 


From the ways at Lawley’s yard slides the largest Diesel 
powered yacht ever built. Up through Belle Isle races forty 

feet of spray hidden Mahogany. Off Montauk an express 

cruiser maintains her steady twelve knots. nan 


Every shipyard is equipped with Starrett Tools. Marine 
machinists and carpenters have come to rely upon Starrett ac- 

© curacy that the development of marine transportation may 
keep pace with that of land and air. 


In industry or in the home shop, wherever accuracy and 
good workmanship count, you'll find Starrett Tools, 
vorites. Write for free copy of Starrett Catalog No. 24“ 


ATHOL, MASS, U.SA- 


Starrett Tools 


2093 


Use 
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Two Aids 


Radius Attachment 
for Large Work 


upa lathe for turning a large radius 
is shown in the illustration below. 
While of a temporary nature, it is free 
from the troubles which usually aecom- 


AX INEXPENSIVE way of rigging 


out rapidly and accurately, For 
the same reason, the arrangement is well 
adapted for handling « number of dupli- 
tate pieces. Once tnade, it ean be quickly 
petup at any future time, A few machine 
bolts, a bar of heavy flat stock, and some 
rap pieces of atecl are all that are re- 
by way of materials. 
ie sig of he aii tained by 
the cold-rolled fat bar <A, ‘This carries & 
regular lathe bit # at the front end and is 
voted at C, while it can make a radial 
sliding movement along the fulerum Don 
the compound rest. 

‘The manner of holding the cutter and 
of controling the radial movement of the 
bar is shown in Fig. 2 of the same illustra- 
tion. The regular tool post is replaced by 
nheavy screw E. ‘The head of E is seated 
ina aquare washer # which fits the Tslt 
in the compound rest, Screw Ei 
Ghamped ipa yank (seated in A 
Sopaluped: paceh “ld Shere elo mess 
fpnce inthe Cup to allow a hesagen oc 
wrrench to ate ie ater. which 
Feats on top of Hf, supports the bar A and 
Ceteenstons the ley <a of the cutter, 
and a similar washer J on top of the bar is 
apeble of fine adjastmcat up or down by 
means of a nut K and a Joel 

Bar A is formed with a radial slot M, 
which permite anug aiding movement to 
acollar N placed over the stud and resti 
‘on the lower washer J. Running inte thi 
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in Using Your Lathe 


SV 


Old Bill Says— 


If you work to close limits, 
Shee tweck you should have 
Sour “micrometer, ented at 
Every onestent 

te 38 blaine 
feutter-or ever 
iCrums out; half of the 


Wien seve attters, ground 
Siindrically "and. to” the re= 
ured Tengin senbe very pond 
iting disks: 
in cylindrical grind 
thoush the spindle and 
ings of the machine may beta 
first-class condition, the wheel, 
aris well known to toolmakers, 
if thrown slightly out of true 
Shem stopped even for a few 
seconds. fore it should 
Breed of cach time betore 


sey grind 

PP en hors ceed yom 
fine it St oe 
ow the game, just go over 
and work in Brown's shop, and 
fara an med opsias 


Tailstock Center 
for Grinding 


‘slot M is an inclined slot O for accommo- 
dating the lathe bit B, which is clamped 
Koos ta crovplos'@'srered (othe 
ina wece Q screwed to the 
par ers 
‘The pivot or 
form of a pin fitting a hole in bar 
located in the top of the ‘movable jay 
milling machine vise 8S. Thi firmly 
fastened ores to. aay coves “nt : ve 
‘support, asa heavy and rigid work- 
bench, shop truck with the casters 
removed and well braced and weighted. 


‘ITH the arrangement so made, turn- 

‘ing the radius isan easy matter, Of the 
two distances which make up the radius, 
distance Y’ remains constant, and the short 
distance Z is easily obtained by slight 
shifts in the position of the tool, so that 
very accurate adjustment of the radius ix 
not only possible, but is easily maintained 
and erent whenever, it becomes 
secnnar to grad tho bi. The sere a 

ea of the vise allows the tool to be 
fed in as Positively avi it were done with 
the regular feed screw. 

li of extraordinary length can be 
turned in this manner without difficulty, 
Where the length of the bar is consider- 
able and it has a tendency to sag, a light 
timber, “crown” side up, may be clamped 
fon top of the bar aver the greater part of 
its Iength. 

‘Another. valuable lathe accessory in 
shown in Fig. 1 of the right-hand illustra 
tion below. It is a long tailstock center. 
While it costs little to make, it will be 
found useful in any shop where grinding 

storbe done on (Continued on page 117) 
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[BS 


‘protractor head. 


sible 
set. A high class tool for the work intended. 


The Traditional Choice 


for Careful Work 


Many a skilled worker today has been 
“brought up” so to speak, on Brown & 
Sharpe Tools. Among the mechanically 
expert, it has become traditional to link 
the name of Brown & Sharpe with fine 
workmanship and unfailing accuracy. 


The tradition persists because the quality 
persists. Brown & Sharpe Tools continue 
to satisfy the most exacting demands of 
the mechanic — to do the hardest work 
in the most accurate and practical way. 


Get Catalog No. 30 listing 2300 Brown 
& Sharpe Tools and over 5,000 items at 
your hardware dealer's; or write direct 
to us for it. Dept. P.S., Brown & Sharpe 
Co., Providence, R. L, U.S. A. 


‘MICROMETER CALIPER 
No. 11 RS 


‘* VEST POCKET SPEED INDICATOR 
No. 746 


* DIAL TEST INDICATOR 
2B 


* TWIST DRILL AND STEEL 
‘WIRE GAUGE 
No. 705 


* RULE DEPTH GAUGE 
Ne. 615 


UNIVERSAL 
BEVEL PROTRACTOR 
Ne. 496 


A description of this tool 
‘appears in Catalog No. 30 


“WORLD’S STANDARD OF ACCURACY” 
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Tables for the Wood Turner 


Two Designs to Help You 
y | in Mastering Lathe Work 


By Herwan Horta 


Three turned parts are required: two 
uprights exactly alike, which are glued 
into the feet, and one stretcher connect- 
ing them (Fig. 2). ‘The uprights have two 
square parts and the stretcher three. As 
to the method of turning, refer 
directions given in the previous article on 
making a footstool (Augu 
94). After those porti 
turned are finished ai 
square parts have been mace, 
corners slightly with a skew chisel held 
flat on the T-rest. Lay off the distance of 
the rounding—about 84 sq) 

» ines on all sides of the square 
Proceed cautiously with the cutting as 
shown in one of the views of Fig. 4. 


GENUINE 
WILLIAMS’ 

VULCAN” 

The Original 
Chain Pipe Vise 


1. When ted down, he top of hie tabie _-A'Plain square ral, the same length as 
FNM TES in manty || istuned ys pce ited wine the stretcher, i ued between the legs at 
increased production; have nt. ee Say cen'gus tex geen” saber abvr remerton oad pos Te 
made possible a reduction “wood turing to better advantage this upper rail the top ia hinged. Between 
of 20% in the price of than in making legs for decorative the rail and the stretcher is pivoted the 
“Vulcan” Chain Pipe Vises. || tables. Rarely has a home too many winglike table top support. Notches are 
Genuine “Vulcans” now sell | | small tables: there is always room for a eit on opposite sides of the rail to receive 


as low, or lower than less | | graceful oceasional table like that illus- the projections at the upper part of the 
desirable and inferior imita- | | trated in Fig. 1 or a book-trough end wing when turned parallel to the 
tions. table such as is shown in Fig, Tails The wing support is eut from 34- or 
‘The occasional table with its folding Sin. plywood and a %(-in. dowel is 
“Valeans” are made en- || typ may be wed, its name implies, fr lund ito each end to eater correpand 
ah i different. purposes and ina room with — ing holes in the centers of the top ral 
Lad of wrvesit el20 ‘almost any type of furniture, When fold- the stretcher. If desired, an addi 
fees gies 2D fd, it takes up the minimum space but turned rod may be inserted in the: 
wed Jaws are, saw tem- | | stil remains an ornament. Because of suggested in ‘Obviously, the wing 
per le sharpening. | | jt. ad " itis particularly suited must be put in place before the table is 
Inbreakable, light, com- | | to modern requirements. fied together, "(Continued on page 100 
pact, rapid in action, posi 
tive in grip. Will outwear 
any ordinary vise made. 


Sold by the best dealers. 


No. FogPive, Wiehe 

Bac “HM Neeeab Bustle 
1/8to2 4 $2.52 each 
1/404 10 “540° 
1/206 18 9.92 
12w8 30 12:96 « 


Fully Guaranteed. 


auwe 


J. H. WILLIAMS &CO., 
“The Drop-Forging People” 
246 Vulcan St, ‘Buffalo, N.Y. 


GENUINE 


CWILLIAMS 
‘VULCAN 


DROP ~FORGED 
CHAIN PIPE VISE 


Fig. 2 Front, top, and ead views of the table and details of the upright, fet, stretcher, and wing. 
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Se LIGHT WEIGHT 
— iin. Electric Drill 


Every MILLERS FALLS 
drill offers the finest value 
60 years of fine tool mak- 
ing can give. 


We challenge direct com- 
parison with any other 
drill made. Buy on per- 
formance. Our dealer will 
arrange a test. 


Less Weight 
— More Power 


WER — that’s what a good drill | WEIGHT—that’s what makes a drill 
s. Power does the work. This harder to use. This new MILLERS 
new MILLERS FALLS has more power. FALLS is stripped for action. No un- 
Full !sinch in steel capacity.Nooverheat- _ necessary weight. Nothing but strength 
ing. Long life. Stamina to stand harduse. _ where needed. 


So you'll find it easy to use this drill. You'll like ox... 
its speed and power. You'll like the light way it 
handles. Now you'll do every job that comes along 


WA with less strain. And all for only $54.00. Never 
$ BI, before such amazing drill value. Try it out. See 


your dealer for demonstration or write direct. 


MILLERS FALLS COMPANY 


NEW YORK: 28 Warren St. tess FALL FALL‘ 
‘CHICAGO: 9 So. Clinton St. 
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odds and ends of boards, 
| W tools, and a moderate degree o 
desirable 


‘or a built-up support, and cut the 
hottom of the rails to fit the 
walk. Also build the 36 i 


A Sign 


P ong 

Mechanics Paced st se bepaniagf the run, 
Make the floor of the car as 

Believe In~ shown and'cut and attach the 


“bunks” to which the broomstick 
axles are fastened with round 
head screws. ‘To make the wheels, 
cut out with a compass or fret saw four 
disks of H¢in. wood 6 in. in diameter and 


Back Yard Chuite-the-Chutes| 


September, 1928 


‘Boys can have their own Coney Ia 
ty building these snp inched 


four of 134 


3 in. in diameter. | 
Nail ‘them together 


‘Thepreferencegiven 
STAR BLADES by 
themodern mechan- 
icismorethan ample 
proof of their superi 

ority and ability to 
cut faster, better, 
with less breakage. 


The Star on a Hack 
Saw Blade is your 
assurance of a bet- 
ter blade... . a 
blade that all skilled 
workers rely upon. 
HIS simply 


made 8; 
Let us send you free samples ish-Colonial 


Clemson Brothers, Inc. | 
Middletown, N.Y. | 


MAKERS SINCE 1883 


STAR HacxSaws 


ng 
dusty. logs from 
the basement in 


from selected pieces of old packing boxes 
and given a coat of walnut stain on the 
outside. ‘The inside was painted a rich 
green which, with the brass ornaments, 
sets off the dark finish attractively. 
‘The corners of the handle were rounded 
to give a comfortable grip, but elsewhere 
the angles were left sharp to carry out the 
Spanish motif. The brass corner strips 


9 de, and end 
=a 


| Making a Spanish-Colonial Wood Box 


n pairs and bore a Y= 
hole through 
them to fit the axle. 
ly paraffin, wax, 
f) PRir soap on ths 
axle, put the wheels 
in place, add wash- 

ers if large enough | 
washers can be ob- 
tained easily, and 
then use cotter pins 


it will be 


move this amuse- 
ment device to. th 


= 
a] 
views of 


¥ 
§ 


‘wippors, CHARLES A, 


‘were cut out with a pair of old shears 
from $2-gage brass sheet, obtainable at 
almost any large hardware store. 
that the two halves of each strip join at 
an angle, 50 that 

they will lie hori- 

zontally when 

bent over the cor- 

ners and fastened | 
with small brass- | 
headed uphol- 

stery tacks HLS. 


“The construction end dimensions of the wood 
ton; how it looks in use Bewide the fireplace. 
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BLUE PRINTS 


Woodworking and Other Projects 
Price 25 cents each, POSTPAID 


JRINTED below is a list of interesting and unusual projects that can easily 
be made at home with simple tools, for each of which a Blue Print has been 
prepared by the Editor of the Home Workshop Department of Popular Science 
Monthly. Each Blue Print gives complete working drawings of the project 
with the essential details full size wherever possible, and, in addition, a complete 
bill of materials. Use the coupon for ordering Popular Science Blue Prints, 


Ne Tile Publuhed 
BH. Cligpee Sip Model—Wull Oct, 236 


Ne Tie 
fi 

2 Smoting Cabinet 
3. Ktenen Cabinet 


FrReg? 
i 


i 


emt ettT 


Blue Print Department 
Porutar Science Monty 
250 Fourth Avenue, New York 


Tinton. sos which plese ted me the Blue print ive print have undertina above. 
Name 


Adres 


More room | 
in the 


Kitchen 


This enclosed porch, built 
with Celotex, makes an 
ideal breakfast room and a 
handy place for the ice box 


un parches, a ile cost 
‘You can change damp wninviting base- 
iments into cheerful recreation rooms for 


the entire family. 
You can make waste attic space into a 

ihe maid or 
‘chauffeur, a study for Dad or a den for 
the boys. 


comfortable extra room for 


Insulates Rooms 


Celotex, made from long tough fibres of 
Shor hope atucne bee cold end tmp 
es “makes rooms more livableall year 


Kc comes i big song bons tha ae 
lighc and easy co spply. $0 with hammer, 
fis and exe you tad make thee howe 


teen 
All reliable lumber dealers can supply 
Celotex. Send in the coupon below 
oie data ea 
Ecce adie tree 
Hiensndet Marely te Go Li, Mootreal 


CELOTEX | 


INSULATING CANE BOARD 
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Outboard Racing Secrets 


or 


(Continued from 


Outboard Motor 


ot 


(One a ten scepasts) (LE Msn Ss 


‘Stetare 


tests Wreious ool 
eb tolohe} 2-95 aes 
Jong: ) 
Square stern canoes... 1525 12-80 
ig mami inton of) sa-e8 10-20 
Heavy round or V-) 
Veit boats to 20) O18 15 
fone "] 
Fasten baatttie) gag ate 
Dinghies or tenders 7 to 
18 long sitable 9:15 


motors liste. 


(Speed Range in Miles an Hour) 


‘As weil be seen from this tabulation, speed depends as much on the hull as wpon the motor, 
Inet the table will serve to approcimate the posslilitca of any hull with one eof the several 


~ Speed Table 


Gam Stwdard Let Sale Lh, 
Sister “Setar” Felts sent ity lad yt 
wes eas Not _ Net 
lle whale sunsble 

ws oy oe oe a8 
ow 91 on 8 ot 
Not 

ee 40 table 
Not 

ere ee ere 

Not 
ou 68 0 nilsbe 36 


filing funnel; it should be strained 
through chamois so that there isno chance 
for dirt or water to put the carburetor 
‘out of business. ‘a race has been 
lost through neglect of this simple pre- 


caution, 


grade of gear grease, both. to hep the 
wear on the gears at a mi 
Keep out the water, which would soon 


ruin the gears. ‘The cooling system also 
should be checked to se that the waters 
circulating properly, as a too hot motor 
is unlikely to show maximum speed. Some 
motors, however, have a tendency to run 
too cool, although this is not common 
during the summer months. 

‘The wheel or propeller furnished by 
the motor manufacturer is designed for 


TET | the hest service under average conditions. 


It'is sometimes advisable to_ purchase 
18 special racing wheel. which wil 

motor tura up to its highest number of 
revolutions per minute. Most manufac. 
turers will advise you as to the size of wheel 
you should have for your ype sof boat: 
and, as wwe experimented more 
than the average user, their recommenda 


tions are to be depended upon implicitly. 
‘Now that you have the right motor and 
‘a speed type of hull, there are two or 
three more details that should be given 
attention, It is essential that the wheel 
have free water to work to its best effi- 
ciency. This means that the motor should 
‘be so hung on the stern of the boat that 
no the boat’s bottom interferes 
wrth the flow of water in_an ai 
stream to the propeller. ‘To accompli 
this it is customary to cut a noteh in the 
stern for the motor or to use a long-shaft 
motor if the standard length does not 
happen to be correct for a given boat. 


«member that the propeller should be 
completely ‘merged oth when the 
too sat root and wien fauning at speed; 


otherwise the wheel will suck air and 
merely churn up the water. ‘To most of 
the ange motors is attached just above 
propeller. what is known as a ““cavi- 
tation plate.” ‘This helps considerably to 
keep the propeller working in solid water 
under all conditions. 
Distribution of weight in the boat is an 
important matter if top speed is expected. 
‘The motor, weighing anywhere from fifty 
to one ht pounds, is as far alt as 
possible when it is clamped in the usual 
position on the (Continued on page 93) 
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Outboard Racing 


Now, if the operator also sits on 
the stern seat, the boat is likely 
to run along with its stem in the ai 
Most of ‘the modern high-speed 
board hulls are desi 

pick up 
run at a 
water, 


stern, 


atitisa wise precaution toarrange 


the motor with tiller lines or an extra 
long steering handle so that the operator 


‘eondi- 
1s. This may be accomplished in a num- 
ber of ways, but the simplest is to make 
fan extension handle of brass tu 
mote throttle control is also highly de- 
sirable. 

Air resistance p 
in cutting dow 


lays an Seuportant part 
‘the speed of any boat, 
omobile, or apes oe uch atten: 
has been given to this phase by 

signers of aircraft and racing automobiles, 
The speed boat must necessarily be 
streamlined so far as possible. ‘The fact 
that the outboard craft is only a few 


inches above the surface of the water 
helps to solve this difficulty, No un- 
ry projection to exteh the. wind 


necessai 
‘should be allowed above the deck line of 
the hoat, and the driver should be low 
in the hull, both to keep the weight low 
and also to cut down wind resistance. 


to cover the for- 
of the boat with a light 
the boat is of the open 
ype. ‘The y be stretched over 
mittens, ‘This serves to keep out any 
water that may find its way over the 

‘also to shoot the air over the 
tof the boat and the driver. 

many high-speed boats are 
tmancuvering ina race the water becomes 
shopay, even ona stil dap, The ishing 
of the boat cuts down its 5 use 
of the increased surface resistance and 
the fact that the propeller races in the 
air. Tt seems needless to say that the 
moothest water should be chosen to get 
top speed. 

‘Present rules under which outboard 
races are being run this season call for 
mufilers, so it seems unnecessary to men- 
tion the us of the cut-out Ix doubtful i 
mufflers build up enou Pressure 
Simic cay gpecnias ames os 


speed, but the put-put of the high-speed 


eut-out. 

Tf the reader does not already own an 
outhoard motor boat, he will be inter- 
ested in making a good selection for his 
needs. There are so many different types 
that it is a good (Continued om page 120) 
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Won't 
loosen 
on any bit 


“Y, ”* Chuck.—New, patent- 
ed, quick centering. Ball bearing. 
Holds any bit accurately. Round, 

square, taper. Won't loos- 
cen; bit can’t pull out in 
work. Two-jaw, Ca- 
pacity up to } 
round and $§- inch 
square. 


**YANKEE’’ 
No. 2100 
Ratchet 
Brace 


“Yawker” Handles, — 
Hard rubber, Unbreak- 
able. Won’t warp, 
shrink, crack, or 
bind, ‘Top handle steel 
clad, ball bearing. 
Sweep handle held by 
patented “ Yankee’ 
method: keeps caps in 
place; prevents exces- 
sive handle play. 


ous Ratchet.— 
Smooth as the 
stemwind of a 
watch. Yet un- 


breakable! 
need to hold 
chuck, on ratchet move 
ment.” Dust-proof. Mois- 
ture-proof. Quick, _posi- 

and visi- 
ifter. 


keeping with the precision of its construc- 
tion: one of the finest tools of any kind ever 
made. No matter what bit-braces you have, 
you will want this “Yankee” Brace. 


See it at your hardware dealer's, Made in 
four sizes: 8, 10-, 12- and r4-inch. Price, 
torinch sweep, $8.20. 


“YANKEE” Bit Extension 


“TANKER 

Too! Rook, Free 

ite os fr tha tok 
‘ngenioes tools. 


ling out 
ef bitin wort Cant just Fit cay 
trace, Follows through, Stands 
buse. Lengths, 45) 1 


NORTH BROS, MFG. CO., Philadelphia, U. 


“YANKEE TOOLS 


Make Belter mechanics 


POPULAR SCIENCE MONTHLY 


A rack for your files gives a proter| 


sional touch to your workshop. 
at many mechanics keep files 
that way. 


In your eat for cutting and shap- 
ing meee surfaces on should have 

icholson Flat Bastard File; for 
sharpening saws a Nicholson Slim 
Taper File; for enlarging holes a 
Nicholson Round Bastard File; 
and for drawfiling and finishing a 
Nicholson Cabinet File. 


Foe wood working and cabinet 
you should have a Nichol- 
son ere File and a Nicholson 
Wood Rasp. Nicholson Files an 
be obtained from practicall 
hardware or mill supply sles. 


NICHOLSON. nee COMPANY = 


-A File oe uci Purpose 
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How to Drive Nails 
to Make Them 
Hold Fast 

By Ewanver E. Ei 
He 


nally he comstonue of al asken 


|, if they were ob- 
served, decrease the difficulties encoun: | 


Pg. 1 Mr. Bricson demonstrates the proper | 
‘ay to use « hammer when drawing anal, | 


the first important 
amateur has the nat 
the dese like 
truth of this 


as shown in Fig. 2, he will miss the nail 
if he tries the former method. It 


ood hammer know something abo 


| best length of handle to use. 
‘The angle of the hammer or the “ 


| of it will have to he sensed from expe- 
Fence. It will not (Continued on page 85) | 
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How to Drive Nails 


(Continua from ae 96) 


eS. 


‘A block under the claws of the 
1 necessary im drawing long ail: 


Fig. 4. 
hammer 


take long before a person will automati- 
cally hold his hammer handle just low 
enough as the hammer strikes the nail. 
Sometimes an otherwise good hammer 
seems to slide off the nail. At such a time 
it will be a good thing to rub the face of it 


on a piece of fine sandpaper, for it has 
probal 

Fo 
(one with a conver driving surface) will 


prove the 
satisfact 


mer is partly 
‘matter of choice, 
although th 
dency of the 


Fig. & How the nail 
fet shoud beheld, 


mv the required use. 
8 will produce best 
results, and confidence on the part of the 
driver will keep nails from bending. 
“Toe Fig. 8, is somewhat 


is better whenever possible to 
start the nails before the pieces are in the 
final position, Care must be taken not 
to slant the nails too much or they will 
ot reach the second member properly. 
error of the ama- 

After some 
arive the nails 


ssearring the wood. 


th hae 
tore is kept prio 
Cipally’ for. those 
whe have oot 
ned how to pull nails. ‘The main 


Fig. 6, Shifnal. 
{ng wil draw uneven 
Bourds into place. 


to bear in mind is the necessity of 
keeping the fulerum near the nail. ‘This 
is taken care of by the shape of the ham- 
mer when the head of the nail is close to 
the wood as in (Continwed on page 96) 


To new shavers 


and old: 


Make this 10-day test before you 
decide you've found the ultimate ina 
shaving cream that suits your face 


GENTLEMEN. 

‘Whea we decided 19 go into the making 
of a shaving cream we were told that men 
were fickle—that they chaoged shaving 
‘reams as easily a8 they changed theie shoes, 


Bat this we believe is wroog. For i 


going Palmolive” whea fe comes #0 thay 


We find the younger generation is 


fod we know for fact that the great 
rmapoiey of thone who take our 12day 
“Sif you do toe know Palmolive Sha 

Creat, why oe. send. the coupon. now 
tnd give wa chance to wia you You'll 
‘taal us when you know the oy it brings. 
Nate ie entry with prove 


We first asked 1000 men 


We sought, first, the shoctcomings of 
othe: shaving ‘methods before. we even 
Started to create Palmolive Shaviog Cream. 


One thousand men's views were asked, theit 
seers ane 

Then our world-famous laboratory put 
jee most skilfel_ men onthe problem" to 
‘exceed these expectations, Time after time 
they failed in one way’ of another—i29 
times in all, "Then success came, 


These 5 important features 
1, Matiplie ice in lather aso times 
reas the beard io ove minute 
aitine i ceamy flags for 20 
4 Strong bubbles bold the haies erect for 
3. Fie “heres due to palm and olive 


Now make the trial, please 

No doube sent shaving prepara- 
tion sits you, yet there may be £ Better 
way. We've tied t0 find oe for you, and 
wwill'shank you to give it a test. Just send 
the coupon how. 


PALMOLIVE RADIO HOUR. Broadcast every Friday nisht—from 10 


Se precene tome 1B 
‘Sud §3"Sitionscamclaed with 


With the new 


35¢ 


PALMOLIV 


Shaving Cre: 


ED 


am 


ma genral 
‘National’ 


ine ener uation WEAR 
‘Broatkcaning Company. 


10 SHAVES FREE| 


snd a can of Palmolive Afte Shaving Tale 
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MODELS BY 


HARLEY- 
DAVIDSON 


ETTER equipped, better looking, 
B better performing than ever,the 1929 
Harley-Davidsons are ready now toshow 
you the latest and finest in motorcycle de- 
aign., Never before such power — such 
comfort — such convenience! 
‘Motorcycle enthusiasts everywhere are 
flocking to the local Harley-Davidson 
Dealers to see the new models 
Join them there! Let your local dealer 
show you how much motorcycle youcan 
buy for little money, and on vasy terms. 
Let him give you a demonstration. If you 
aren't a rider already, he'll gladly teach 
you to ride, free. 

Wire us — on the coupon — 
coupon — for 


BIG,NEW 
FEATURES 


p | 


‘Two Ballet Headlights. 
Double lights— greater 


salty, 
2 


Generator Controller. 
ick, handy contral 
of current output. 


3 


Electrical Panel. Tp- 
cludes ammeter, park: 
ing light, and switches. 


4 


4-Tube Muller. Makes 
exhaust wonderfully 


ws 
Clear «the -way Horn. 
High frequency—pene 
trating, pleasing note 


Harter-Davipson Motor Company 
Mibwastee, Wie 


gallon 

Rount—has all the new Harley 

Davidson features. Sells at $235. 

fob, factory. 
ee 


er 
tolo 


September, 128 


Old Stove Bowl Used 
as Temporary Forge 


BUILDING & racing car at home, it 
became necessary to heat some heavy 
iron bars, ‘The cost of a forge was pro- 
ive for this ove job, so a forge was 
improvised on the spot. 
‘An old heating stove bow!, which was 
bailly ‘cracked, was found in the scrap 


4 quickly improvised by 
it 8 dincarded stove with 


pile. A hole was made i 
tt was burned out and a piece 
pipe inserted. ‘The bow! was tf 
hie pipe was | 
cleaner’ with 


How to Drive Nails 
(Canina om nage #5) 

Fig, 1. In this 

| applied by only 
handle 


both from less mechanical advantage and 
the pall ceses to 

'a time the wise oper 
¢ to find a bl 

under the hammer as shown 

"There isa ti 

it takes a litte 
amateurs make a bi 


ugly. hole around 
's the proper way 


that the nail goes down below the surface. 
After that it is easy to drive it as deep ax 
desired without trouble. 

In Fig. 6 is shown how to draw pieces 

position by the tise of nails. The 

is started at an angle from the higher 
jece, with a crevice left open between the 
two until the nail has caught. the second 
| member. When the nail is driven in, the 

Heit is coved and the lower pieces 
drawn up into 

Tt is wel to bore a hole in the end of 
the hammer handle with a }4in, auger 
bit and fill t with soap. After dipping the 
tip of nails into the soap, the dri 
‘comes much easier. 
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Unique Triple Stand 
Combined with an 
Electric Lamp 


HE. combination electric light and 
triple stand illustrated in Fig. 1 is a | 
distinctly novel piece of furniture for the 
(teur woodworker who wishes to 
build something that cannot be duplicated 
ia a furniture store. ‘The trays may be 
used for smoker’ articles, books and 
papers, oF sewing materi stan 
‘would ‘also serve as a comer “whatnot” 
for the display of curios or art objects, 
especially as the shelves may be well 
lighted. As an alternative design, the 
shelves. may be omitted and the’ top 
finished as at A, Fig. 1. 
Mahogany, oak or any wood of médium 
hardness may be used. ‘The middle post 


should be made of a 134 by 134 in. piece, 
planed six sided and tapered from the top 
shelf to 1 in, across the flats at the top. 

"The pendant base a should be six-sided 
and fastened with brads after the stand 
hus been assembled. The top 6 may be 
fastened with a $4-in. dowel ¢ and glue; 
the 34-in. holes to receive the threaded 
‘and wire d may be bored and the 
‘and wire put in after the stand is 
hed. 

“Make the throe legs for the stands and 
the six stretchers, and cut. the three 
shelves roughly. Make the lip ¢, Fig. 2, 
of }4-in. wood, cut in half circles to the 
correct Sze inside and # in. wide; round 
the inner edge, smoot ‘sandy 
the top of the shelf, locate the lip, hae it 
in place, and work’the shelf with the lip 
down to the desired size. Taper the lower 
side of each shelf to inne on page 
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The Fine Art of 
Sharpening Edge Tools 


Home cRAFTsMEN have learned a lesson 
from experienced carpenters and cabinet 
makers. To keep their tools up to perfec- 
tion with smooth keen-cutting edges they 
use and heartily recommend the 


Carborundum 
Combination Stone 


—because it is made of Carborundum, the manuy 
factured abrasive—hardest and sharpest. 

—because it does “double duty”—coarse side tal 
out nicks and quickly brings back the edge, 
while the fine grit side is used for giving the 
tool edge the finishing touch. 


Order from Your Dealer 


ABRASIVE PRODUCTS 


© This seal om am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


More than ocean waves 
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are needed... to rid him 
of that half-clean look 


A DASH through the sur sw xo 
the raft—even then, she notices, 
his face still wears chat sallow, half- 
lean look! 

For more than ocean waves are 
needed to make his face really clean, 
Pore-dirt hides in every face. 

All day long—onthesereet,even in- 
doors—the air tems with millions of 
tiny specks of sooty gray. These specks 
sneak right nfo the pores—get jammed 
tight under the surface of the skin. 

‘Once under, pore-dirt is there "for 
keeps”... unless you masiage it 

ati why “Pomp 
‘Cream was made. That is what this 
cream so clearly proves to be true! 


Goes in pink—rolls out GRAY 


Below, in the circle, is a photograph 
taken under the lens of a powerful 


Stepout tonight 
with a face 
really clan — 
Pompeian 
‘lean! So frasb 
‘and ruddy that 
the will ry, 
“My, but you 
took sv 


POMPEIAN 


The Fompcian Company 
395 Fut Ave, New Coe 


In Cenadat 12St Arbre St 


lem: Peat send 
SEC Ropete aaa dass 


sh fortwo ceasing, lovigsiog 


frclfoastaees Ge. 


Name 


Evrae airsay 
eesuny Errinbefairsy 


the U. S. Weather 
Burean, is alive with 
silions of tny pecs 
of st. Motor poffi, 
chimney im 
dusty streets — 
‘one capes! 


microscope, showing a section of any 
ordinary man’s skin after Pompeian 
Massage Cream has gone to work! 

‘See the dark marks? ‘They're dried 
pellets of cream laden with pore-dirt 
now rolled free! Now the skin is lean 
—gloriously clean. 

'y it on your own skin! After a 
hard day's work lec this bracing cream 
bring to your face the freshness of a 
chap who's just had a few hours’ nap. 
There's nothing like a pick-me-up 
Pompeian massage to make your 
frends say, "My, but you sure look 
well, old man! 

Thousands of men benefit 
by our FREE offer 
Pompeian is 60 cents at any toilet 

‘goods counter. You're wel- 
‘come to test it fre. Thou- 
sands of men have been 
convinced this way. Please 
take advantage of the cou- 
pon. Mail ie... 


MASSAGE CREAM 


Depe. gor 


Unique Triple Stand 


September, 


3g in, thickness at the edge, including tl 
lip. Leave the central portion $¢ in, thi 
where the 4-in. round block f 
glued, 

Bore a 34-in. hole to receive the pin g, 
Fig. 1, though two 34-in. dowels may be 
used if preferred, which will allow the top 
Of the leg to be made square. 

Note that the screw holes 


PETAILOF SHe.vES 


cans 9 

fren 
= aie 
em 


“J 


ig. 2. Plan view ofthe stand and the method. 


Glue each leg with 
post. Fit each 
place and drive brads through the shelf 
into the post as at L, Fig. 1. 

Sandpaper and prepare the wood for 


finishing in any desired way. ‘The light 
fittings may be secured of any electri 
shade frame may 


f 34-in. coppered soft 
vered with silk, parch- 
it or other materials, and the whole 
ported from the top of the double 
ight socket.—C. A. K. 


A uapty misshapen and hardened paint 
brush may respond to acetone or ot 
cleansing treatment, but usually 
result is far from satisfactory. 


the 
Often 
badly bent bristles may be remedied, after 

hy soak. 


the paint has been cleaned out 
ing them in warm water until th 
soft and flexible, Brush the 
draw the bristles to the desired shape ai 
the end or edge, and fold stout wrapping 
Paper around them to hold th 

place until they have dried thoroughly 
Rinse the brush in clean water before 
using it to remove all traces of soap. If 
the bristles are still out of shape, repeat 
the wrapping paper process. 
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Toy Hydroplane Travels 
at Great Speed 
By Hi Sipuey 


"TS great power and extreme lightness 

give this toy hydroplane surprising 
speed. It is literally a mosquito among 
water craft. 

Use cin. white cork pine o similar 
Tight, soft wood for all parts except the 
rear propeller support, which is whittled 
from 3-in. stock in triangular cross see~ 
tion, tapered toward the top. Round 
the edges of hull, keel, rudder and other 


oy Urs As, 
s Pune wage ear 


TE FLAT 


ow the hydroplane is made, Note the wide 
‘ep under the forward pert of the all 


parts where streamlining will increase 
speed. ‘The hull is very i 
support the power pli 
under speed the bow 
Give the entire craft two or three coats 
of shellac, well sandpapered, and see that 
the propeller shaft does not bind. Pro- 
us length of 


travel for quitea distance. 
‘A somewhat similar toy could be built 
with the propeller at the bow. 


Fire Alarm Rings When 
Heat Melts Paraffin 


TE, XOUR home, workshop i used by 
boys who may be careless about fire, 
or if you have any other reason for in- 

i system, you ean do 


indicators so 
placed that they 


bridged by a br 
plate, which is held firmly against them 
by a weight as illustrated. Before being 
Peitio, the brass plates should 

in melted paraffin so that they 
ted from the supporting wires oF 
¢ of fire the paraffin melts, 


is closed and the bell rings. 


put into 
he dipped 
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| WILLIAMS OIL-O-MATIC IS HEATING MORE 
HOMES THAN ANY OTHER OIL BURNER 


” 


WILLIAM: 


——— OkomatiC 


Listed as Stenderd bythe Underwriters Laboratories 


| measures each drop of 
its efficient fuel! 


FUFIGENCY is never left to chance in the new Model J 
liamsOil-O-Matic. Like the carburetor of a fine motor cat, 
O71-0-Matic’s exclusive, patented metering device measures out 
tach dp of foe and feeds these drop, one by one, ineo the toa 
#eTES is why your Williams Oi.0 Mati aay b ! 
is is why your Williams Oil-O-Matic always burns perfectly, 
‘sett ioe a esos leer oosanties Bock ceed oni, 
tion of heavy fuel oils would be impossible without Williams 
Oil-O-Matic’s exclusive fuel metering and atomization, 

Model J Williams Oil-O-Matic is Quieter, Simpler, Handsomer 
Thousands upon thousands of Williams Oil-O-Matics have been 
in continual satisfactory use for years—many more than any other 
make. Enthusiastic Oil-O-Matic owners have assured us repeat- 
edly that nothing finer could be desired. Yet the new improved 
Model J Williams Oil-O-Matic és more efficient. 

The new improved Model J Williams Oil-O-Matic is quieter, 
for mechanical noise has been removed—the ball-bearing motor 
is cushioned in live rubber—parts are machined to the utmost 

actical limits of accuracy—design has been simplified, making 
Riodel ja handeome, eficicat betting walt. 


Easy for Anyone to Own a Williams Oil-O-Matic 

Wich Williams Oil-O-Matic convenience, with its even, constant 
temperature, why put up with the work and worry of coal heat- 
ing? Why not save laundry, cleaning expense, doctor bills, and 
actual money, by 1g an Oil-O-Matic now. 

The cost of Williams Oil-O-Matic Model J is extremely mod- 
erate. A small initial payment puts it to work in your home 
with convenient, easy payments. 


Williams Oil-O-Matic 
Model J 


Important 
| Book FREE 


The coupon at right will bein 
aa interesting Booklet, “Oil 
Heading st es Bese” Tes fee 
10 obligation. Te contsian the 
{eee you ong to Know before 
you bay any oi burner, Clipand 
Tal the esopon NOW. 


Williams Oil-O-Matic Heating Corporation 
Bloomington, I. 
Plea send ne yout fre booklet, “Oil Heating at fr Bet 


an 


sate 
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SOUTH BEND LATHES 


Two Tables for the 
Wood Turner 


(Continued from mar 8) 


frat Staigh bed CTO 


UTE Noe Move Precaion Tool Room Lathe with $33 


Gocnicrobatt nd Hegalar Bquipmentss-+-+ 


Other Popular Selling Sizes Fig. 3. ‘Book-trough end table made of maple 


cod stained rich antique ‘amber color 


Gurel Shigpiag Standard Guice Ut, forthe sake of simplicity iti desired to 
Use WBE chtage tar caStge Gear | om the wing a able each maybe bought 
Moser Gace .oo "908 ry 400 bs. $285. $270. | and Tastened Yo the underside el the top in 
a ~ HER pape ge: SEBS | aa kt tothe per rl 
135’ 1110 be. $352 San, | Then tie top in inthe horattal poate 
Toes’ 1550/b. a,b. line of flay nea the edie of Uh 
To's’ 1875 Nos, $400, $540. | an innrt in the center wl al to 


10 te mania) ‘be used in the center of the top if 
Ce = raul cn peat ie eet men | ne fed hen fy 

a ei Bock o mentor you can purchase thr Your nearest | the table ished witht 
Kew stng Beach ate, 150 hiner deal ini us genes neta 
= ee eG 
FREE~Catalog No. 898A. | [yc ti cues a hein te 

describing 210 sizes and types of NEW MODEL | issue. 

South Bend Lathes’ Check Guares teow, ioestey | "Teo table, Yign 8, 4nd , egies the 
lathes in which you are interested. | turning of four legs. (Continued on zage 101) 


9" Junior Lathe CO) New General Catalog 


‘Brake Bram late «18° Lathe 0 Brake Drum Lathe Circular 

Handtes al Brake Drum work with- 

SUERS SE” ag7g SOUTH BEND LATHE WORKS 

Raise Camco” 9g 50 Main opie and Werke 

Ha" Euhe Cipicty &* Dimer 8850 E. Madison St., South Bend, Ind., U.S.A. 
‘Carried in Stock by Machinery Sapply Dealers in Principal Cities Taroughoat the Wortd 


A definite program for getting ahead financially will be found 
‘on page four of this issue. 
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Two Tables for the 
Wood Turner 


(Centnwed oom ange 100) 


Fig. 5, Looking down on the inlaid top of 
the end table. ‘The wood ls bird'veye maple. 


Care must be taken to have them exactly alike 
Tn making the ornamental book-trough end 
picces, it ts well to square them and eut the 
adoes (grooves) efore shaping. the edges 

lane and sandpaper the two 


‘ends, as well asthe upper rails 

fo the lpr wth dowels lie vp 
of the table separately. When the 
rmplete the assembly of the frame 
cining the two ends the two long 
Taila, and the two book-trough boards. 

‘The top is fastened by means of cleats about 
44 in. square, serewed to the inside of the rails 
ftush with their upper edges. 

“The choice of lumber and of the finish for 
both these projects is a matter of individual 
preference. "The end table illustrated in Fig. 3 
Wwas made of maple and given an amber stain to 
Tnitate the color of antique maple. ‘The 
was followed by a thin coat of shellac, which, 
‘when dry, was rubbed with No, 00 steel woo! 
A cont of cae brashi 
pili 


iota aly opi wl aed os 

‘The seventh acl in Mr. Hjorth’ 
series onto Waratag wil appear te 
an carly issue. bo — 


f Materials 
ar 

wy Bs 

Bf Hae de nt 
? E 
ie 


‘2 Fast jolat but hinges 


=r ae | 
Shield for Paint Spraying 
NOT having partes toa whe | 
ving bench estore wa 
7 ee cnr ‘by bos, 1 found a good 
BL coait be rence free ¢ large dette 
Suciw cinde- I hang the Sects the tad 
Shouts feet from te flor a9 that ogeld 
ad down bein the panting table Tet 
pericytes oc 
Peng wend’ Whew s bg stack coamnt ob 
Clinch, wo taal oul Wil sere the sas 


Why Corona leads 
in the Colleges 


CORONA was the fist port- 
able to be used in college— 
and it has been the leader ever 
since because it fulfilled these 
three requirements of a college 
typewriter: 

eis portable—light, compact, 
easily carried—easily lifted out 
of the way. 

Itis strong. Corona has an un- 
equalled record for durability. 

tis simple. Easy to use, easy 
to carry. Yet, in spite of com- 
pactness, lightness, simplicity, 
Corona is absolutely complete— 
standard 4 row keyboard—12- 
yard ribbon—full width car- 
riage—every improvement mod- 
em skill can apply to a portable 
typewriter. 


Beautiful Colored Coronas 
Now, in addition to the stand- 
ard black finish, we are offering 

y of attractively colored 
Coronas. See them at your local 
Corona store. 


Buy on Easy Terms 


Corona is the portable type- 
writer for you—at home—in 
business—or in college. Get one 
now. Pay for it in easy monthly 
instalments, The coupon will 
bring you full particulars. Mail 
Or phone our local represen- 

and he will gladly leave a 
Corona at your home for you to 
examine at vour leisure, No obli- 
gation. 


LC Smith & Corona Typewriters Inc 


Established 1903 Sales offices 


1. C Smith & Coruna Typewriters Ine 
913 E, Washington St., Syracuse, 


a principal cities of the world 


Please sead me your latest literature showing 


cc 
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Blueprints for Your 
Home Workshop 


JUR blueprints can be obtained for 25, 


hind for 25" cents additional so long as 
copies are available, 

Popular Science Monthly, 

250 Fourth Avenue, New Y 


Seod me the blueprint, or Moeprints, Ihave 
underlined below, for which Tfadowe".--""- 
: ‘ilar 


nesses 


“routine.” Set it at a standard 
rate and keep it up by checking 
up with Counters. Step it up to 
higher mark, as you develop a better 
Tachine or a better operator. Make the 
Improvements register on a VEEDER 
Root Counter. 


Noodsi. ROO 


|NCORPORATED 
HARTFORD, CONN, 


Bird woe Animal Toye 
‘Shsego._ Conatiturion ‘Shi 
Mel 


Ur-To-DATE 12° BANDSAW 


Positively the latest development in band 

4 saw equipments.—In design, material and con- 

Foe struction it is unexcelled. "It features 4. 
etalte ogre tilting tbe ‘The, entire frame i of 


rere pe atcel-tardened ground hate 

{tre micromically accurate giving perfect speed 
il positive absence of vibration.” For further 

{formation mail coupon below to-day. 
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Home Workshop 
Chemistry 


Simple Formulas that 
Will Sare Time 
‘and Money 


IHEMISTRY furnishes « cheap 
simple means for testing materials. 
While it is true that the old- 

ed buyer of such raw materials as 
bulk foods, steels 


fied to lay out his money “by 
by gosh,” the hard-boiled modern busi- 

trusts no label but, before 
‘a nickel, sends a sample from 
ery to a commercial chemist. 
‘Many home workshop chemists do not 


realize ‘the number of simple chemical 
tests that they ean apply to the numerous 
als they themsely 0 be 


enabled upon a smaller scale to epend 


nists are sometimes fright- 
Jong names, such as “tr 
thyl Tea 
” by which the pro- 
ates the soluti 
but these names 
uubstances. 
at tests dis 


For example, whe 
tilled water from some di 


r 
facturer of kodaks and may have to 
ordered through « photographic supply 


ESTING water with silver nitrate 


is the 
element in 
roduced into 
tery, hreaks down into hydro- 
|. which attacks the plate 
n the test, pour about one quarter of a 
iglass of the water to be tested into a clean 
Jelly glass and then add a few dro 
silver nitrate, Stir and look through the 
water against a black background. In the 
Dresence of even a trace of salt, a 
palescence appears. 
“Pithioglycolie acid itm standard reagent 
for testing for dissolved iron in water. 
Tron in battery water probably come: 
from iron pipes or from poorly tinned 
containers. In the battery it deposits on 
‘seriously decreases the dis- 
. To test for it, thor- 
uahly Sams ths gous is whch yee ated 


for salt,-and then pour into it the same 
amount of the water to he tested as in the | 
previous test 


‘Add one drop of thiogly- 
acid and then half a teaspoonful of 
nary household ammonia. In the 


presence of even a trace of iron in the | 
water, a tint ranging from pink to laven- 
der will develop—W. H. Hastwoxn. 
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This 


FREE BOOK 


on Used Car Salet 


e to the Public 


103 


this 
famous 
PLEDGE 


removes 
all risk 


in buying a used car! 


At last, a real guide, to help you 
save money in buying a used 
car—and yours for the asking! 
“How to Judge a Used Car” has 
been written out of the experi- 
ence of men who buy thousands 
‘of used cars for resale—in 32 
interesting pages and 19 pic- 
tures these experts show you 
step by step how to pick a good 
used car at lower cost! In a few 
months’ time this booklet has 
guided 137,000 motorists in sav- 
ing money in buying motor cars. 
Send the coupon now for your 
free copy. 

This valuable free book ex- 
plains in a simple, graphic way 
how to judge a used car's actual 


condition, how to learn the year 
model, how to set a fair price on 
a car offered you by a friend, 
what speedometer figures show, 
how to avoid “orphans,” what 
code prices mean—why you get 
five days’ driving trial on a used 
car backed by the famous Stude- 
baker Pledge. Much of this 
trade information has never be- 
fore been made public at any 
price—now the coupon below 
will bring all of this expert coun- 
‘sel to you without cost. 

Before you buy or trade a used 
car it will pay you to read this 
free book, “How to Judge a 
Used Car,"—use the’ coupon 
below now! 


Mail This Coupon Today! 


r 


‘THE STUDEBAKER CORPORATION OF AMERICA 
Dept. 1-56, South Bend, Ind. 
Please send me my copy of your valuable free booldlet,"“How to Judge a Used Car”, 
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Keep Your House Looking New 


ents soon produce a subtle 
change, which advertises its increas- 
ing age only too plainly. 

Fire excepted, water in the form of 
rain or melted snow or ie is the most 
relentless destroying agent. On the out- 
Fide of the houve ft streaka the paint 
and rusts the blind hangers, catches, 
fand other, iron hardware and even the 
flashings, if they are tin. Some 

8 discolors clapboard 
coat of paint. It creeps into 
in unexpected ways and soils 
tim plaster ant al popers Tt ay even 
warp the flooring. 

‘Next to water, changes in temperature 
play a large part in aging the appeara 
of a house, for they produce a continual 
slow movement of, the timbers and all 
other building materials, Natural shrink- 
‘age, too, aids in cracking the plaster, 
drawing the floor, boards away from the 
huseboards, and causing doors to stick. 
Constant vigilance on the part of the 
home owner is necessary to prevent such 
damage, if possible, and to repair it 

Ite nt, however, the purpose of this 
article to deal with the obvious require- 
ments—periodieal painting, —papering, 


1S easier to build a new house than 
to keep it looking new. ‘Time and the 


Urges Everett Eames, 
Who Explains How to 
CombatMany Common 
Defects—Leaks under 
Windows and Cracks 


waxing floors, and the 
point out a few of the obscure and often 
neglected details. 
‘One of the most difficult places to make 
tis the joint betw 
chimney and the roof, particularly 
les formed by the cricket ( 


Fig. 3. How a moller's Wick used tonmooth 
{iil rouod cut patching planter in corner 


ing ordinances insist that the chimney 
imuist be at Jeast one inch from all “wood 
‘or other combustible substances," and 
this necessitates bridging with metal the 
fap wher it through the roof. 
‘opper should be used, but if the house 
herbs bult by aspesthstieontrncter 
painted flashing tin is probably serving 
this important purpose. ‘The mere bend- 
ing of the tin the paint, with the 
result that rust immediately ‘starts to 
form. As soon as it is observed. apply 
int having a red oxide of iron or a red 
Fead base. Indeed, its advisable to paint 
‘any other exposed tin flashing in roof 
valleys or around dormer windows in the 
{all whether it seems to need it o not. 


ANY owners of new homes, after the 
first heavy rain accompanied by a 
strong wind, are surprised to find streaks of 
‘water running down the wall paper below 
The window ail (Fig. 1. The exact point 
of entrance is often hard to locate, 
lance at Fig. 2 will show one inlet to lie 
between the outer window sill and the 
inner sill, or window stool. This is be- 
‘cause the underside of the inner sill was 


not painted, and the wood warped or 
curled upward from Ip to hie 
. quently found between thy 


-avy cont of white lead 
‘0 coais of paint, Before 
painting, some of the unthinned lead 


al the first evidence 
ance of dilapidation as cracked 


fand artists ‘seldom picture a. home 
ener without 


broken plaster. U 

not over i. W be obliterated 
‘to cut them out, 

that is, first make them wider with a tool 


‘made from an old file, and then fil them 
with hard patching plaster, which is ob- 
fainable at any hardware or paint store. 
‘The smoothing is most easily done with a 
molder’s slick, although a masons small 
trowel can be made to serve. ‘The corners 
can be rounded with the point of the slick 
as shown in Fig, 3; in fact, it is a good idea 
to make over all” (Continued on page 105) 
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Keep Your House 
Looking New 


(Contin fem rage 108) 


corners in this way_on account. of the 
greater ease in cleaning them. | Hospitals 
fre always plastered with well rounded 
corners, 

‘Cracks in papered, walls. cannot, of 
course, be filed in until the time comes to 
repaper, but the damage may be con 
cealed by pasting a strip of wall paper 2 
in, wide the full length of the crack. 

‘One other noticeable effect of shrinkage 
is the up. which appears between the 
Thaseboards and the flooring, even when 
Yin. quarter-round molding has been 
used in the angle. ‘The only solution is to 
remove the small molding in the entire 
room and bata, 5" of een 
‘quarter-round, depending upon the wi 
of the opening to be concealed. ‘The 
‘molding abould be finished to match the 
Kechoard before being nae place 

in order to do a good job, the amateur 
mechanic should use a hand drill to 
take holes for the brads so as to avoid 
splitting the molding. 


TRE heart ofthe houwe nthe ear 
the furnace, This important piece of 
‘apparatus is seldom properly cared for. 
‘Of course, until that millennium comes 
whe all houses ar auipped wth ator 
cil-fired furnaces, a neat appearing base- 
nent will be hard to maintain, but the 
heater itself should be kept in as nearly 
perfect condition as possible. If the 
itsbestos covering has hecome cracked and 
discolored, it may easily be repaired with 
asbestos cement, ‘This material, which 
‘can be obtained at any hardware or 
plumbing supply store, requires only the 
hudition of water before being used. 

‘After the erucks and holes have been 
filled up, the former white appearance of 
the boiler may be restored with a coat of 
prepared white water paint or cal 
Three pounds mixed with boiling water 
will be found sufficient to refinish the 
largest heater. 

‘or restoring the discolored or rusted 
fron parts, a coat of high grade black 
rushing Incquer makes a lasting finish; 
it not only retards further rusting, but 
‘can be washed free of ashes and dirt with- 
‘out damage. 

When the heating system was in- 
stalled, the asbestos. covering on the 
steam pipes was carefully joined, wrapped 
with muslin, and sealed with’ ashes 
cement. An inspection of these 
after a year or two may show openings at 
many of the joints. ‘To repair these, the 
asbestos cement is resorted to and the 
joint wrapped with brass binders as shown 
in Fig. 5. These bands can be obtained 
from a plumber. They are in reality 
amore decorative than useful but give the 
fnew and finished appearance that eve 
Rome owner should strive to. maintain, 
even in the cellar. 


‘Own range boilers, which ean be bought 
at almost any junk yard, make a good 
‘culvert for use under a driveway. After 
the ends have been cut off, the tanks 
are placed end to end—W. W. S. 


Purser Byur.ty Cura Coane 
“See LePage Bonk, pace 


12 NEW 
Job Plans, Too! 


‘Thar in fen. as we 
eck Shop for onty a dine. But we 
line uty on weak ai 

ie rae oy Ms. Klenk. 


‘Sopa eeloning to cena for exch. 
Desk 


3 ewe Weekere Fest Catone 
ath Gallons 
i Vesity Table 


AGE’S 
GLUE 


Handiest Tool in 


E 


Your Work Shop 


Sere 


will show you 


20 attractive pieces of fu 


Yes, a New Book, just 
printed, the third in the 
Senes of LePage's Home 
‘Work Shop Books. New 
and. better designs, 
Made by an, expert. 
Complete, easy-to-follow 
directions for making 20 
attractive piecesofhouse- 
hold furniture. Any man 
handy. with tools can 
‘easily make these hand- 
some, useful articles 
right at home. 


Big Improvement 
‘The frst LePage’s Home 
Work Shop Book, una 
years. ago,” sold. 30,000 
Zope. "Last. year.'the 
setond book old $5,000, 
copies. ‘That's popular~ 
Sig fer you, “an ‘ence 
rious quantity for boo 
Of this kind.” Now the 
third new book ie better 
70 complete 
17 are entirely 
ever offered 


Each project is pre- 
sented in three parts—a 
Photographic ilkistration 
Ef the finished project, a 
fermplewe dimension 
raving of its parts, ani 

easy-to-follow, 
ep directions. 


insted into we groupe. 
‘Ge eroup i tased on lames 
‘cat Sonial paces. Another 
(coop follows the furteare 

‘demand for Amera 
Bees of today. The rd 
(erpe is nen ne orers: 
Er eirmieyre showin the te 
Beever of ihe mde 
Super arttuck erehtectore 
Ree forty Toway se 
Such pieces would cot aot 


MAIL THIS COUPON 


sot Book, pose 5 


LE PAGE'S NEW BOOK 


how to make 
niture 


Leettincdinattnte Modyet 
eileen al hae 


Designed by Expert 


An the designs, dimension 
wings neta pices aed 
ase were! made Uy 


Commerciat N 
‘Tiging Pgh Bedvol, New 
ark New Jersey. Alon thee 
feoer oe gh tne be. 
teal the direction tor raking 
Ree pertctly pencil 


‘iis Net of Foes Gi Sale 
" Guphoord, Lady Wash 
it Modern 

‘eid 


"Fah 


ee Eaina or Book Cabin 


ot pra 


‘eral you pet complete ditwe 
Sli Gro these for 
‘ony to cents? 


Work Shop Book 


imply use the emagon below, 
Kase with i cent 


corners 
ae 
oe in a er 
Ee 
Gr cleete, fe ee 
soos ee a 


106 


Make It Fast 
UseA 


TRIMO’ 


Pipe work is minutes faster 
with a TRIMO Pipe Wrench 
because of TRIMO quick 
work features. 

‘The adjustment, once made, 
stays put. The nut guards 


keep the adjust. 
ing nut from ac- 
MS cidental rota. 


tion. 


Replaceable in- 
sert jaws, and 
rounded lock- 
proof threads are 
found on every 
genuine TRIMO 
Pipe Wrench. 


‘TRIMONT MFG. 
CO., INC. 


Roxbury (Boston), 
Mass. 


When You Want a 
Pipe Wrench 
Buy a 


TRIMO © 


| than by refinishing one of these old- 


POPULAR SCIENCE MONTHLY 


How to Modernize 
Old Furniture 
with Paint 


By Bentoy Exuiot 


y houses today there is 
in golden 


_ 
[eee 

pte dpe el 
ular but is now entirely out of style. 
ore profitable opportunity 
eee Tete 


fashioned dressers, together with a 
couple of chairs and whatever bed is in 
the room, into a modern bedroom suite. 
‘This may be easily done with pleasing 
colors of lacquer 


designs. The cost 
is slight compared 
with the transfor- 
mation wrought oF 
the price of a new 
suite of furniture. 
‘Otten there is 
an ivory bedstead 
in the house that 
ean be made the 
nucleus of an ivory 
set, or a bedstead 
insome other color 
would like to 
match in refinish. 
ing the dresser and chairs. If some en- 
tirely: different color scheme is desired, 
the ‘bedstead may be refinished along 
with the other pieces at no great cost, 
Th, decoration of painted Turiture 
depends largely upon the design of 
pisce.. The llutrations show several typ- 
ial methods, which wll enable ope to | 
work out an appropriate effect. Incl 
ing a color scheme, consider the wood- 
work and wall decorations of the room, 
as well as the color preferences of dad. 
mother, sister or brother, or whoever is 


Fig. LA simple form— 
the tFim color fiom the 
top aiding and theveripe 
between the drawere, 


colors; in fact, almost any color may 
be used asa trim with ivory. Lettuce green 
body color, trimmed with cream or gold, 
is a pleasing and restful color scheme. 

Two-tone effects 


] blue trimmed with 

ivory, Indian yel- 
Jow trimmed with 
black, forest green 
trimmed with 
twilight blue, and 
black trimmed 


Seprember, 128 


“MOCAR” Modet 
‘Airplanes 
_ That Fly 


The Mount Carmel Mfg. Co. 


Dept. 8. Mount Carmel, Conn 


GUARANTEED 
” PRICES 


168 Main St. 
FREEPORT, MAINE 


X definite program for 
Snancially wil be found on page Tour 
ofthis fate. 
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Modernizing Old Furniture 
(Continua fom ase 108) 


light the heart of the most ardent “flap- 


PPoreder blue trimmed 
French gray trimmed wit 
dainty combinations. Italian blue trim- 
med with gold is extremely rich. 

With the wide range of colors in which 
lacquers and enamels may be bought, 
‘one will have no trouble in obtaining 
harmonizing color scheme; and by tinting 


standard colors, one may 
produce individual effects. 

The simplest form of decoration, but 
an always pleasing one, is where the 
piece depends for its decorative effect 
tipon a trim color following the molding 
around the dresser top and between the 
drawers, as in Fig. 1. 

In some cases the design is such that 

certain lines only of the molding and 
carvings may be followed with the trim 
color to bring out a desired effect. Fig. 
8 shows a treatment of this kind. The 
top in this case is a third color. 
5 the framework holding the 
mirror has been cleared away and the mir- 
ror hung on the wall above the dresser, 
f treatment which is distinetly modern. 
If any screw holes are left in the top of 
the dresser, they can be filled with a 
crack-filling preparation, and, when enam- 
led or Incquered aver, will not be seen. 
‘A panel in the center of each drawer is 
done in trim color; this is possible with 
pieces which are designed with raised or 
sunken panel 

‘A liberal 


of both trim color and art 
transfers is illustrated in Fig. 4. ‘Trim 
color may be easily applied by the home 
jecorator, wherever the molding, panel- 
or framework has a definite edge to 
follow. ‘Transfer or stencil designs may 
be placed on all of the drawers, on center 
drawers only, or on the two bottom 
drawers only: they may also be placed 
fon the end panels of the dresser, if 
desired. 
Stippled effects, as shown in Fig. 2, are 
preferred by many for painted bedroom 
ites. Stippling may be done by pounc- 
‘on the stipple color with a stencil 
brush or by spraying with an ordinary 
isecticide sprayer, either mouth type or 
hand spray type, oF with one of the special 
Incquer sprayers now being sold. How- 
ever, unless one has bad ‘experience in 
stippling, it is generally better to make 
‘of the plain color trim method when 
larger work such as bedroom fur- 
niture, and try out the fist job of stip- 
pling on some 
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Gone all Razor Pull 
and Discomfort 


When Beards are Softened 
Small-Bubble Way 


Millions 
wanted these new 
shaving results 


A faster, smoother 
Shave... that’s what 
offers you. A 
quick, easy ‘way to 
Bet your whiskers 
‘off. Without razor- 
Bull, sting or smart. 
re’s a difference 
inthisshavingcream, 
men, that you can 
prove by iest. See 
‘coupon below. 


902 news is printed 

here, for every man 
who shaves himself I’s the story of a 
scientific shaving discovery ....astar- 


Angew princinleinbeand-oftening 
results will surprise you... 
shaving has been made delightfull 
comfortable. You get a quick, sinoot 
shave . .. every time. 

‘These are results which a test will 


ORDINARY coucaTE 
LATHER LATHER 
reel 


i 
inl 


irs shane wh mile» 
perro 


ty hi 
isthe yu' es the aiforence 


seek an improvement in shaving 
methods. 


Small Bubbles the reason 
No other shaving cream is like Col 
gate’s...ashaving cream based on the 
how proven principle that water, and 
not soap, is the real beard-softener. 

This small-bubble lather is de- 
signed to absorb more water. 

hat's the principle. Now here's 
what it does for you: 

1. The soap in the lather breaks up 
the oil film that covers each hair , 
floats it quickly away. 

2. Then billions of tiny, moisture 
laden bubbles seep down through 
your beard, crowd around each 
whisker . .. soak it soft with water. 
Instantly your beard gets moist and 
pliable -.. limp and lifeless... scien- 
tifically softened right at the base. 

‘Thus your whiskers come off clean 
and smooth. You've never had a shave 
like this before. 


Pipe Smoker Lured 
By Aroma of Fellow 
Smoker’s Tobacco 


Many a man has flirted with the helle of 
‘fancy dress ball, only to find, when the 
time came to unmask, that he had been 
attracted by his own wife. The same thing 
fan happen in the ease of a man’s favorite 
smoking tobacco. In fact, it has, Read 
the following letter: 


‘That's the way it is with Edgeworth 
‘Tobacco, Finding it again is like meeting 
‘8 good old friend. 


To thowe who have 
hover tried Edgeworth, 
we make this offer: 


Let us send you free 
samples of Edgeworth 
so that you may pat it 
to the pipe test. If you 
like the samples, you'll 
like Edgeworth 
wherever anid 
whenever you 
it, for it never 
changes in qual- 
ity 


jalan 


Write your 
‘name ancl address 
to Larus & Brother Company, 10S. 
Street, Richmon 


I, Va. 


Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing » pound, and also in several handy in- 
between sizes 


“Seon” Want leneih 90 


On your vaio~ tune in ox WRY4, Richmond. Ps j 
ie Elgewor 
(Ses: "Prony 1180 Clecpee 


| coat of full enam. 


| lumber will not be likely to warp near 


| that is not to be strongl 
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Modernizing Old Furniture 
(Continued from pant 107) 


‘smaller piece such 


Old brass draw- 
cer handles may be 
removed and re- 
placed with mod- 
ern wooden or 
glass knobs, which 
may be obtained 
at nearly every 
rare store. 
Tt is not neces. 
sary to take off 
the old finish in 
order to do a first 
class job of re- 
finishing with lac- 
quer or enamel, although for the very 
finest job possible it should be done. 
First, wash the piece thoroughly with 
id water and be sure to rinse off 
with a copious quantity of clear water. 
When thoroughly dry. go over the entire 
surface with a cloth’ saturated with 
gasoline, benzine or denatured alcohol 


Fig. 4. Trim color and 
set traneter designs ca 
Be uted in, combination 


ve Seat niedpaner IgAtiyft enough 
late eee Mees cheno 


finish is golden oak, it is better not to 
sand down thoroughly, especially if re- 
finishing in lacquer. ‘This is because 
stains are very powerful, and if the pro- 
ings of varnish and shellac 
(which seal in the stain) are sandpapered 
off, the stain may bleed through and dis- 
color the new finishing coats. 
If lacquer is to be used in refinishing 
reviously stained woodwork, it is a wise 
precaution to apply a coat of shellac over 
the entire muface, to seal nthe stain 
more thoroughly, for the high-powered 
lacquer solvents have tendency to 
soften the old finishing coats. 
reparatory work completed, the 
be lacquered or enameled in 
the regular way—two or three coats of 
lacquer applied without sandpa- 
pering between 
coats for a lac- 
quered finish, oF, 
for an enamel fin- 
ch, two coats of 
flat undercoater 
followed by one of 
enamel (or one 
‘coat of half under- 
coater and half 
enamel, and one 


iA 


el), 


tween coats. {Sp are item modern. 


Tur 
in the grain of the wood he uses. 
sawed lumber usually will warp unless 
fastened securely, 


if a wide board is ordered. Quarter-sawed 


as much. In ordering lumber for a pro} 


| ect always consider this point and insist 


upon quarter-sawed for eve 
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Dyke’s Aircraft 
Engine Instructor 


Also miscellaneous equipment ouch 


alcerine: You ae 
{pdr aod! What Wd to eorent "oF prevent 

‘Nesrty 400 pp-—7110 inchos—400 Illus, Flex 
vindng’ £09 


“Job Way” Auto 
Wiring Diagrams 


hich are wart 
ie en 
abe Btartine, Lehn a 
a Wiring om 119 mates of sataniniles. Thege 

earn Aperinay passenger tare trek 
runne rom 1030 tak 


Diesel & Oil 
Engineering 


Handbook 


J. ROSBLOOM 
Fourth Revised Edition 


DIESEL: e011 | 
ENGINEERING | 
HANDBOOK 


fe tinting 
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eutherney eps 
atom meres 
acs 

Oe at, 492 

ied rer ea 


to allow. the grain 
to show in at Teast 


Wood as desired, 
fill the grain, if nec 
cewary, and” appl 


thin hel 
tae ‘Tis shoul be 
rubbed with No 
00, steel" wool or 
very fine sanipap- 
or Then the 
iw silver, bled 
ae lars yb 
is aa in the 
‘hte of the fourth, 


furniture wax rub- ways to make frame. 
Ved on the sta 
wood will give it 


Bek lage iy narrow mrp of wa Te 
fine or al rat te eve 
ment, which ean be bane 

In'oll 42 in wile Lines to form the design 

trite panto the parchment or mine 

a ips of wood, lied or nailed fa 


nl 
“Three hinges are better than two in joining 
‘one pore unt with another, Where the covers 
ing in eoth, it maybe necessary only to eat 
the gimp and covering material away at the 
‘there hinges are to be applied’ Tn the 

arity of easen, however, the wows ital will 
have to be eut away.” Across the edge where 
the hinge isto be applied, make x Feces equal 
to'the length. of the hinge and of a depth 
foal toils thickness Gerson hinges re made 
in wis to fit frames 34,1, and 19 fn. thick- 


‘This is the second in a series of arti~ 
cles on a subject that has never been 
treated heretofore in books or maga- 
ines how to make moderniatie furni- 
ture at home. The third, which is 
scheduled for early publication, will 
doseribe moderniatic lamps. 


Giant Model Airplane 


(Contin from pope 80 


from the nose, to receive the undercarriage. 

rf is made of 2 in. diameter 
reed (rattan). Draw the outline on a board, 
then drive nails around it to make a form: 


first gluing the ends of the strut. 
is completed by passing a piece of 2 
wire through the hole in the strut and 
‘around the longerons.. Twist the ends of the 

to fasten them. ‘The front underearriage 
struts are located 7 in. from the nose aud the 
rear struts 120. from’ (Cun 


Making Modernistic Screens 
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for Quick, Easy Cutting 
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. ‘S SLLVE SEED. 


ATKINS:2<:SAWS 


In Your Home—In the Shop 


ATKINS 
Saws and Tools for 
‘Your Workshop 
No.3 Hand Saw. . .No, 

spor No. 5x RipSaw 
Gopiag Saws» Com. 
pase Saw . Nowa Back 
Siw. Nese of Saws 

"Hack Sew) Frame 

Silver Stel” Hack 
Sew Blades... Handy 
Saw 


and 


«=» Seraper_ Blades 
‘Slim Taper Files. 
Saw Set. 


Mili B Files. 


ATKINS 


‘My Dealer's Name 


Out on the Job! 


doin, 


saw! 


Please sad me your Free Books, “SAW SENSE" | 
Sod SAWS IN THE HOME 


Whenever you cut wood or metal, 
ATKINS "Silver Stee!" Saws will help you 
do the work faster, easier and better. 
You'll enjey making things for the home 
jobs around the house, with 
ws. They will save you time, 
work and money, and outlast two of 
three “cheap” 

At left is a list of ATKINS Saws and 
Tools needed in every 


up-to-date home 
workshop. Ask yout Ha 


rdware Dealer 


about them. Write us for the helpful books 
‘on Saws, shown below. FREE—just send 
the coupon. 


E.C, ATKINS & CO, tx. 1857 


© This eal on an advertisement in POPULAR SCIENCE MONTHLY signies the approval ofthe INSTITUTE OF STANDARDS. See pase 8 
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The only man who 
could talk to the 
Superintendent 

i! 


‘change in m: 
tainly was 


after I began studying.” 9 student 
the other day, “we 

ur plant. Leer 

had decided to 


here from ten to twenty years. Ms 
has been ingreaned 90 per cent in the lst 
‘en months. 


HATS tye a 
he 


RRA GE Say peat 
SSL Se 
Dunne TRAINING counsen 
ra nn 
mat 


at 
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Giant Model Airplane 


the nose. Note the upper drawing on page 80. 

"The wheels, which are made of heavy cant 
hoard, nre 4 in in diameter and 1 in. through 
the hubs Cut a disk of cardboard, remove 
segment, and force the remeining parts togcther, 
tines foresing 8 fat. cone. Plans two cones to: 
svther and fasten with glue and wire. Reinforce 
the bubs with a washer, securing it tothe wheel 
with «small coder pice of exhesive tape 
Cover the wheels with silk, ging it in place 
‘with some airplane nitrate dope.» The wheels 
Should have hubs for a. i-in.aile—a bicycle 
Spoke 1234 in. long. Secure them to the axle 
with a washer ands drop of solder. ‘Bind the 
Ale to the underearrage struts with four wraps 
ff by ge rubber bund. Fasten dif wires 
of Bi gage bras to the axle between the wines 
fand the underearriage struts. Fasten te op 
per ends of the wires to a screw OF 
Liven into the nose of the fuselage, 

Drill 4 in, diameter hole vertically through 
the fuselage 3 in from the Feat cod. Cut 
‘piece of bamboo fy by Hin, by 8 ft 445 in, 


to form the rudder outline. Glue one end and 
force it into the vertical hole in the fuselage. 
end the opposite end around it until it 
alles the fselage for 34 ia. and pind in 

fa the bottoms side of the longefvns with ile 
thread and gloe.. Should it he necesary, the 
rlder outlive may be spliced to make along 
‘ough piee of bamboo. 

“Cut. tro pieces of bamboo iy by $4 by 10 
in. Bind one to each side of the fuselage at 
the tal extending backward and upwand at an 
angle of about 45 degrees These form the 
Fuller ribs. Bind the upper extremity with 
thread and glu, and force the outline over the 
cals of the Fibs. The ruler spar is white pine 
He by 34 in. Tei cut to a god force Bt. Pass it 
between the ribs and force the outline over ite 
rade. Cover the rudder on bath sides with 
{bamboo paper, gluing the paper tothe outline, 
eave En margin, which can be trimmed 
off with a razor Blade after the hoe dries, 
Give the raider, entire frame, underearringe, 
and wheels one coat of dope 

"he abe spar yi by 24in. 
pine. There are 12 rib, 6 upper and 
hese ribs aur not Tent, as the stabilier is 

ng The rita ae bamboo fe by Hb 


"The center ribs cross the spar 1 
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Watch that ugly 
hole disappear 


A LITTLE water, a trowel of 
knife, a package of Rutland 
ching Plaster — 


pa besaige Hana etching 
inter makes a. perfect patch 
that is permanent, fi 

crack, crumble, shrink oF fall 


pares anit hand: 


= sel 


AA 
1? Ne 


With TISIT 


A definite program for getting ahead 
financially will be foundon page four 
of this issue. 
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Giant Model Airplane 


(Continued from page 110) 


je ad mos th entero ofthe lendiog 
edge, which is yy by # by 15 in. white pine. 
‘The remaining ribs are spaced 3! ‘apart and. 
cross the spar at the same angle as the center 
ribs. The ribs are secured to the bars by glue 
Si col oan ie ceo 
‘The leading edge and the trailing edge (the 
latter ye by % in, white pine) are secured by 
HALA wnat of eine aL 
oie bt trun esos ay 
the igre ene 
spire in Fhe og ter 
in. "The tip outlines are bamboo zs by 
ing ocd telng i ego he 
ee eae ia eee eg 
oases ase erman bad 
Pi cl by ling th bese 8 
Mine un ct orn the 


Spear ‘abilizer is covered on both sides with 
China sll “Stretch the silk over the frame 
rsh quer the ute is a eae 
with dpe, “he dpe pear the lad 
fauses I to stick friky to the frame. After 
itties fn place trim off the margin with a 
razor blade and apply one coat of nitrate 
dope. Brush ery tly, otherwise the top 
fand. bottom  mirface will stick together. 
Should this’ ha 
pulled apart with 
trey ty 


robably canbe 
awl dere Oy oe 


Draw a diagonal line from the top of one of 
these lines to the bettom of the’ other=the 
diagonal of a rectangle 36 by 2 in. Cut along 
this Tin, revere the sides of the eat, gad bind 


the mars 
form's epics. enforce the opis by ping 
ind ‘ith thread om one aide 34 by 4 
piece of BOxpage alumiaurn or light tin 
‘The opar are oo on eae, tat. te greatest 
1s the vertical eeaarement 
ean ey 
‘There are UE upper and Te lower Fl 
i 


‘The 


spaced at in. par 
ang of in. ‘The ribs are seeured to the spars 


ning aod binding with noe wrup of ak 
tlirend each wa same binding holds 
both upper and lower ribs. ‘The front spar is 


ad the rear spar 6 in, from the 


HE lending and traling ees ae of white 
Tipe tn storie tect 


a 
cr a 
torting the center ib, itis to install 
to i braces of by 4 i bambo, whch 
teenie 


OIL HEAT—AS 


POPULAR SCIENCE MONTHLY 
BENEVOLENT AS SUNSHINE 


at 


Don’t wait for winter 


—install oil heating NOW! 


[E225 22 eaning 20 ional ol beating 
some time, why not do it now, and enjoy 
its advantages this winter? 


‘What your automobile has meant to you in 
convenient transportation, your oil heater will 
mean in convenient heating comfort. Once 
you have experienced its advantages, you will 
wonder how you ever got along with any 
other heating method. 


If oil heating did no more than free you from 
thecoalshovel,thatalone would make itworth 
your while; if it did nothing but relieve you 
Of the dust and drudgery of ashes ic would 
pay its own way. But in addition, ic gives 
you wholesome, uniform automatic heat; 
ives you an extra room in che basement; it 
Provides a method of refueling at the curb 
4s simply and easily as your car is refueled; 
and through its sensitive, automatic control 
ickeeps the house at un even temperature not 
aly during zero weather, but during the ery- 
ine des of sein sod ectuma when's vey 
difficult to control a furnace fire. 


‘The oil heating dealer in your community will 
ba gid co sein yon. He wil ngpacs your 
present heating plant, or your plans ifyou are 
building.and give you estimates on an eficient 
and economical oil heating system. 
For your guidance, the Oil Heating Institute 
hhas published a series of non-techaicalbooks, 
written by authorities on domestic oil heating. 
‘Thecoupoa will bring you the book you want. 
‘Mail ic today—and prepare to enjoy oil heat 
this fall and winter. 


OIL HEATING INSTITUTE 


420 Madison Aveaue, New York 


‘This is the Emblem of the 
Oil Heating Institute 


the ymbo of satisfactory pubs 
licservice ln ol beatog. 


rd, on your behalf, 
bythe Git Heating lace, 


Check the book you want 


Comnearine insrrrure 7 
| ao MADISON AVE, N.¥. crry | 


| ee ist ifocmadon oo oP exe | 


sure 
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HERE'S more good 
time-keeping service, 
more real value in Pocket 
Ben than you'd ever 
expect in a $1.50 watch. 


Pocket Ben is not only 
sturdy and thoroughly re- 
liable, but mighty good 
looking, too. It’s the kind 
of a time-piece that you 
can carry with pride and 
confidence. 

Built by the makers of 


Big Ben and other Westela, 
Sold everywhere 


WESTERN CLOCK 
COMPANY 
La Salle, Illinois 


Giant Model Airplane 
Ah center othe rea part the pest xt 
mee 


‘The braces are ; 
The ‘secured by being 


‘ibs, and the rear spar between the eeater ribs, 
{hus sticking the covering to the frame. 
itdries, trim off the margin of the silk with a 


A 
i: 
fe 


“ie propa ral he “tothpik” type and 
Tal te “tothpik” 
mateo white pine Tein 34 a tis ct te 
ib ad 8g 


ng ae 
Q wera 
r, one leg on snide of the center 
hole. the shal Chrsagh the hale, th lop 
wrod at the hub to key the propel in place 
: c hoon 
Faicetuoweteee erisken 


rom the, 

the bearing. “Then turn 
the at ok the 
ry sin. model airplane rubber. 


10 PLY the model, mount the main wi 
the sabia by passing about thre 
by ve in-rubber over the wing o stabil 
Snag ba oo Se ee 
‘adjust the 


: 
i 
i 
it 


=e 
u 
FE 
ae 
il 


£: 
Fi 
rq 
| 
i 


Tiolding the model 
it forward at m good 
If you have followed dimensions care 
and sade the frame true, the model will 
‘away beautifull 
flown 1,000 ft. 
wind the motor fully 200 turns. 
‘on namiooth surface where it can run 20) 
the wind, and it will take off gracefully and fy. 
‘Bamboo, bamboo paper and bamboo varnish 
‘or dope ean be obtained at model airplane 


work on the can be simplified 
realy fone has the blank outlive and 
Sr cbeed ew ot pica i The pest 
ing mil con ale cat the dierent les of wood 
ccurately on soall sts 30 they wil require 
‘nly a aheht sanding to Batch the parts 

‘Always bend bamboo withthe glony side on 
the cue of the carve. Alveye apply git 
before binding with alc thread 

Reenter’ tne scion: Loaech your model 
in eet fight 

‘Whatever type of airplane model 
may wish to Bud, sity bry 
Tange or. emally you. w 
designs described in thin serien of articles 
Godin POrULAR 'ScInvce MONTHLY 
Blueprints Now. 30, 6, 2, 86, 67,09, and. 
90 (nee page 102). 


i 
& 
: 
i 
FRE 
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Out of Work-- 
Got a Foley-- 


ing. 
the saw in the Foley and anap 8 
Fritah. ‘The Foley files and joints the 
Satomi. Mog thn, tie 
eft ae hand 
Bawe ‘out faster, cane 
Build up a permanent bi 
Beto "tay Sxtras Weil hap 

tay extra. We a 
Write for valuable plan on howto pet 
Into monry-aaling saw fling busotes 
al'your own, No obligation. Addrost=~ 

FOLEY SAW TOOL CO., Inc. 


sm taieibabaziiatht 


1e going to build, remodel or 


y 
ad the great book 


‘repair a house, you need 


“Your House” 


by John R. McMahon 


er 
Fed te cones: 


i 
(i 


" 
io 


ie 


if 
EH 


Price $3.00, postage prepaid 
POPULAR SCIENCE MONTHLY 


New York 


250 Fourth Avene 
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: | 
Sturdy Jig Saw Built at | 
Low Cost by Doctor 


TAT can be done at almost no cost 
‘by. an ingenious amateur 
mechanic is demonstrated by the accom- 
panying illustration of a jig saw built by | 
By, St.John Tels, of ichimond, 
Calif. 

Wood from packing cases served to 
ike the framework except the legs, 
ost 30 cents, and the base, which 

‘of by 12 in. Douglas fir left 
from a building operation. The 
wheel bearing, erank shaft and motor are 


‘The blade of this homemade Sie sew is wet 
Somat It never ferke. the work upward 


from a 


flat-head wood screws. ‘There is « clear- 
sng of 18, from say blade te flcram 
‘A regular jig saw blade, 634 i 
used. Ttis set in the frame in such a way 
that it advances toward the work on the 
down stroke and draws away from the 
work on the up stroke. ‘Thus it does not 
tend to lift oF jerk the work upward upon 
the up stroke, Dr. Hely had noticed that 
many’ jig’ saws have a tendency to draw 
the work up, therefore he designed the 
‘arms of his own machine to avoid this. 
‘The 1/10-H.P. motor turning at 1,840 | 
revolutions a minute drives the blade at 
500 strokes a minute. ‘The stroke is 24 
in., and the machine will cut 3in. wood. 


Neat Rack for Paint Brushes 


GOOD service 
‘able holder for (fevt'oven ac) 
stain and p: 


from a pi 
neal went 
of the type 
trated, "Drill 
in, holes not-more 

11 6 in. apart and 
fasten any desired 
length of the str 
to the bench or wall 
with #-in. No. 10 
round-headed A psint bruh rack 
serews. Drive a 3j-  madeof westneraip. 
in. brad into the base of each brush near 
the metal butt and bend to a right angle 
to form an inverted hook for engaging the 
metal strip. —J. Ewan Bop. 


ql 
c\ 


WERTHERSTRP 


Where the Bell System’s 
profit goes 


An Advertisement of the 
American Telephone and Telegraph Company 


‘Twere is in effect but one 
profit paid by the Bell Tele- 

phone System. This profit is 

not large, for it is the policy 

of the Bell System to furnish a con- 
stantly improving telephone service 
at the least cost to the public. 

‘The treasury of the American Tele- 
phone and Telegraph Company re- 
ceives dividends from the stock of 
the operating companies. It receives 
‘a payment from the operating com- 
panies for research, engineering and 
staff work. It receives dividends from 
the Western Electric Company— 
makers of supplies for the Bell Sys- 
tem—and income from long distance 
operations. 


ly 


it 


Only one profit is taken 
from this money in the Amer- 
ican Telephone and Telegraph 
Company's treasury. That is 

the regular dividend to its stock- 

holders—now more than 420,000 

in number—which it has never 

missed paying since its incorporation 

in 1885. 

Money beyond regular dividend 
requirements and a surplus for 
financial stability is used togive more 
and better telephone service to the 
public. This is fundamental in the 
policy of the company. 

‘The Bell System accepts its respon- 
sibility to provide a nation-wide tele- 
phone service as a public trust, 
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IF YOU CAN USE AN 
EXTRA $2022 BILL 


write for 
this 


‘OU can save 
V $20.00 in no 
time by using 


SMOOTH-ON No. 1 


te do your own household repaisng and 
ion you wil ave that prod © Tah 
yall” Reling z 


Here isha, ene enchsiaas, did with, eww 


tiled, bath toom wall were all pur into good 
lwsable condition at an average gost of 10 etx 
for each tepair—and $20.00 easily saved over 
hae would have heen paid to profesional 


ple reps 
«ean save enough to pay your radio upkeep, buy 
yourself or your wife a camera, a bull pup oF 
tome other pleasure giving article thar you 
would otherwise hate to upend the money for. 


On the Automobile 


SmoothOn No. 1, being unaffected by wa 
fain oF bet ao exellent 

motile repairs, ‘Try it for stopping radia 
tank, pipe line and hore connection leaks from 
the outside, Keeping exhaust line connections 
he to prevent the escape of obnoxious burnt 
repairing cracked water jackets and 
a fren ate epg 


The FREE Smooth-On 
Repair Book 


ing number of 


will show you how an astonis 
as easy for 


an automobile repair 
o make a for scaly ce 


Mail the coupon for a free copy and. et 
SnoghGu Net's foe! ar 9k con 
any hareore tree 


574 Communipaw Ave., Jersey Clty, N- J. 
Please wend the free Smooth-On Repair Book. 


How to Whittle a Ship Model 


(Continued from poge 60) 


Fig. 2. The sail and ri 
plea of the pleturenque 
fnodel. The'rig a that of 
topaal schooer, tm 1812 the 
Baltimore clippee was the fst. 
est sling cra aoa hence 
hed by privateer and pirates 


Bore 14-inch holes for the mast at the 
positions indicated, noting that they rake 
‘long way aft. Make a /32-inch hole in 
the stem for the bowsprit. Make the 
masts, booms, lower yard, and bowsprit, 
tapering them neatly. ‘The lower and top: 
masts may be in one piece, with holes 
through the apparent joints for the lower 
Rie tals ipe 1 and 2) h 

sails (Pigs. 1 and 2) are mud 

casier to make than they appear to be. 
Even-grained soft wood is required ( 
Jess you ‘prefer to use 

linen). For the upper top- 
sail (the highest athwart 
sail) cut a piece 36 inch 
thick to the outline given, 
including “the yardarm. 
Along t scribe two 
ines to indent the th 

ss of the yardarm: 
the bottom and 
sides mark lines to repre- 
sent the edges of the sail, 
the bulges, of course, being 


& 


are part of the sails in the ease of the fore- 
sail, mainsail, and gaff topsail, ‘The lower 
spars (booms), however, are separate 
pieces because the sails touch them only 
At the tro ends 

t wood left, anywhere, the 
better; but alittle in the belly of the sala 
will not be apparent, and makes the 
whole much easier to’ carve, ‘The for- 
ward edges of the fore- and mainsails may 
have a slight flatness, to allow them to be 
slued to the masts. (Continued on page 118) 


toward the front. Now 


whittle the wood on the 


front until you get nicely 


rounded curves from the 


frout edge of the yard to 
the clews (bottom  cor- 


ners). Turn the wood over 
and whittle away the in- 


side until it is paper-thin 
at the edges, with just a 
shade more body in the 
middle and at the clews. 


Gut upto the underside of 
the yard and shape 

il it is round and 
ht size. It is as 
if the sail were fastened to 
the top of the yard and 
hanging in front of it. 


TPH same, method ap: 
plies to the cutting of 
ail the sails. The edge lines 
of each are given full size 
gn Blueprint No, | 9 
jibs are paper thin at 

all three edges. 
‘The upper spars (galfs) 
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Whittled Ship Model 


‘The base (Figs, 1 and 4) should be of a size 
so that no part of the model projects over its 
‘edge, with a bit extra abaft; setting the model 
Torward of the mide of the base gives it an 
apparent forward movement. Prestming that 
wera going to have the ship leaning from the 


‘vind, draw a line on the base about {¢ inch to. 
Windward. of its center. On this mark the 
tape of the hull at line C, and scoop out 


hollow to take the hall 
the leeward side and 4 
vad hs the hall 
t will be necessary to keep trying the bul 
the hole until it fits snugly at the correct angle. 

Next. the waver must be carved. All the 
plans given are for the model with the wind 
Supposed to be on the port quarter; the waves 
will be at right angles to thls. ‘There will also 
be suall waves slanting away’ from the bull oa 
hth sides. Waves slope gradually toward the 
wind ancl steeply away from it 


vly, for rigging the model. 
nay’ be fastened to the masts 
de, and small nails oF 
latter as the reatest 

in wire will do 


ing both env aro 
ing them behind the mast 
Tie horizontally at about the angle shown in 


i 
"fic the lower topail in the same manner 
bern to tl stn te a oe 
tinr the pard forthe wire to pass though 
Wie the Beit en rh the sews al 
tonck the 


‘cotton, Fix the upper tops 
"A touch of glue between 
nast ‘will belp to Keep them 


yard the same 
the yards and 


Nest step, the mast in postion and rg the 
Incistags, ‘These should be of rather heavy 
Vink trend that isnot hay” Pass two part 
through the hole between the lower and 
taste be ok the ito he, 
fv shin in the rigging plan (Fig. 2), bring 
the emt of ‘the baekstays down to the Bet 
two ofthese, and fasten them there with peas: 
‘i theme tight dow 
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Payment 


1222Monthly Features & Specifications 


Payment Errsuneg coun Ret 
Hci tea gh, 
Prices and Terms of 9-Inch Junior Lathes Spine Spano TUAW. M 
«th ‘Alao furnished In three t 
iba: isa.00 ‘aMoter Drives” 

Heo ee 
BB 1a 
BB 8B 


‘You can install any South Bend Lathe by making a 
ss payne wit fourordr sd faker lhe Bal 
‘ance in small monthly payments over a period of ten 
toa. Weal asso ax down paymett sree 

uso Ey Pept en og oop ln 
acne a aren ea 
ei caine aar sare onto Soa ae 

Scene 


Prices and Terms o1 Popular Sizes 
is ete Sa 
a a ae Bs 
epee ee BB 
So ES Rane SE 88 
Write for free Time Payment Catalog 40 


‘Showing 210 sises and types of New Model South Bend 
Lather with Prices Down Paymenta and Monthiy Payments 
Sauch use. Check below the nae lathe in which you are ne 


eet 
COD tsoch Lathe 
Do vech Lathe Cieincn vane 


tinct Lathe 
[i Brake Drum Lathe 


Dy ttineh Lathe 
Dy ts inen Latte 


$114 Down Payment 545.60 per Ment 
achat! Rewhtoga: Quick Change Back Geared 
‘Grew Casto Uae sith Countersbal and 
RRegolar Equlpment€—Priee soTe00 


Ee 
it 


$iE0 te $200, MONTHLY PROFIT — 90, DAYS! TRIAL 
eget epee 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signities the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Gas and Oil 


TE, instill new Champion Spark 
Pugh once a Year geally cons 
nothing, at they quickly save 1 

Price in gavnd oll,” 


After 10,000 miles of service, spark plugs 
deteriorate, no matter how well made they 
are. The spark is weakened. Combustion 
ie caly “partially complet. 

is wasted through the exhaust. 
is lost. “Engine performance is seriously 
impaired. 


Even though Champions last longer than 
pine Sor gol thea cas Eine ficiency 
ete ine 
oe and all-around. 
Sl re eiproved soon eacaing 
Segree. 


‘The saving in gas and oil, and the freedom 
from repair expense, are so immediately 
obvious that the regular change of spark 
plugs at least once a year becomes eco- 
‘omically sound and eminently practical. 


CHAMPION SPARK PLUG CO. 
TOLEDO, OHIO 
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the cuter and the steepnen ofthe angle must 

betcomsidered. In many cases the cup wheel ix 
to be preferred 

‘The side teeth of single cutters are 
‘ground the same as side mills For the angular 
Sie both cutter and work head have to be re- 
‘ened, whether the ctter in ingle or double, 
right- Or left-hand. Some special angular cut 
ters have spiral-cut teeth. To test the angle 


Sharpening Milling Cutters 


(Continued from page 81) 


when rining thea, the guint mato it 
seat template. A pices of hardwood 1 in. thick 
i in’ the milling machine vise and 
me on ope se with aside mil Then 
seats yang 
lamers are ground elindrically to sae and 
shen ced ha cop whe he 
clearance, als the sccondary clearance, 


be the 


fui sa ion in relent tas ares 


feu, 


~\ 


Li dnecmune ars 


Feat Write BALK Oe GF ONO MILL 


AG 10 


ac =e) 


CYLINDRICAL BAR 
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Handle for Swab Rag 


LEANING out the inside of a pipe, hollow 
‘casting, or any deep hole oF receptacle is 
often dificult to do satiafactorl ‘sal 
expedient is to tie a mag to-a stick oF piece of 
wire, with the result that either the rag pulls 
Off or else fails to reach the bottom corners. 
‘The device illustrated is easily made and 


‘wine RNa 
LARGE COrTER OWN 


‘A simple cleaning device for reaching into the 
inside of « pipe, hollow casting, or deep hole: 


‘The materials are: a piece of pipe about 30 jn. 
Jong’or to suit the depth of the hole, a pi 
coupling and plig. a large cotter pin, and a 
Sally oe plece of wire bent nto'a ving. 

"The plug i deed with a hole just large 
enough to allow Uhe eater pin to passthrough 
tp to the eye When the pipe and plug are 
‘erewed into the coupling, Ue eve of the cotter 
pin will be gripped between them so that it 
{aunot twist or wobble. A rag stuffed between 
the bent legs of the cotter pin will stay put 
haut can be quickly changed. when necessary 

ip Fng to ho the legs together 

in optional —Hatasox Le KEvcnaa. 


Two Aids in Lathe Work 
(Contin from ease 2) 


‘lathe. Many a job that cannot be handled 
‘therwise, except with dificulty, i rendered 
{timple task by the use of the long center 
“Adonvenient length to make the eater isto 
have the body equal to about the greatest ise 
tance the tailtock spindle ean be safely let out 
In Fig. 4 plain shaft is shown being ground, 
And it wil be seen that the whee is inlined wt 
arly the reat ng the work that 
for rood renults Figure 3 shows 
the ference in the ange made when wsing © 
Ferolation tail center: the grinder must be 
Upped at about double the angle. While it is 
tae that work can be, and sometimes is, 90 
{is equally certain that this is not the 
should be done. Besides, if incined too 
‘apt to interfere with the face- 
fibes not with the dog. That 
tuple the special 
Inthe dag described in the October, 1087, nm 
her of Porcuan Serzxck Mosrmir were not 
ied 
“Another example, even more to the point, is 
sciven in Fig. 4. Here form took, placed on a 
Frig arbor, made for he purport, shorn 
Teng finished on along ta nce ade 
ing steught shoulder, which inthe tol wll be 
slightly undereut for earanee. The way to 
Handle such m job on the lathe is to bet the 
flier ithe paratitla mind: 
fetter lightly tipped outward, so that by ad 
wnat the ceaptend net tn wheal eon bs 
drawn along the entre tapered surface 
into the corner With the long center, this ean 
beens done, but the dotted fine shows that it 
‘ould be impouuble with the regular center 
Even with the tailstock spine extended to the 
‘ery limit, the wheel would e bound to strike 
the dange long hefore it reached the corner. 
‘The unsatisfactory makesife of having to die 
vide the cut into two operations, performed at 
{wo settings of the grinder, would have to be 
Tesorted to before the jo oul be finished =a 
‘xpedient that Is the more troublesome the 
finer the work is required to be, 
TE might be fenred that the long center, be- 
cause of its Slenderness, would cause trouble 
through vibration. As matter of fact, ighter 


‘outs must be taken —Hexier Sa1ox. 
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é b See 
Send for this Husky Electric 
Home Workshop on 10 DAYs’ TRIAL 


ail the coup 
ap for 


Epaghe/ eter tnt bande 
stags sae dine“ Wey Cf a a aes, 
‘* Sein wh eaelnive tiing be estore and 


Siren, 
SY PAYMEN [rt Se 
Eee reer aes | | 


vegan iae 
N Rese 


fy ert at 

mona aan exper 

Nosecsenlel i at 

{abed "tg cleaner after ‘ag fae been 13° 

‘Rove, ‘Bree of shun button gn fal 

pe thing ‘nothing ty et it of oer 

ke it donenr "of “aye refnshing fur: 

‘iter! sitio, prion ln lag 
‘leaner uses oe—sent portpal 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page & 


POPULAR SCIENCE MONTHLY 


September, 1928 


By DOING a Little Amateur Bricklaying, YOU CAN 


Build an Indoor Incinerator 


It Reduces the Cellar Fire Hazard and Saves Much 
Trouble in Burning Paper, Sweepings, and Trash 


paper, sweepings 
butte rubbish 


ISPOSING 
‘and other 


while awaiting dispos 
us fire hazard. 

ish in the 

ats. the 


Mz. Eames shows ow the Tick wall axe 
Inld up afer the Rat grate bors are ta place. 


yy annoy: th 
danger surroun 
from fiving sparks. 

A simple solution of the pro 
build a brick incinerator in the cellar and 
keep» the trash fires indoors where they 
struct am i that illustrated. 
‘The principal materials required are a 
bag of Portland cement, 13 Ibs. of un- 
ked lime, about 150 common brick, 
‘a clean-out door, and a few other metal 

to be mentioned later. 

‘A cement base is first laid, followed by 
three courses of brick. On. top of the 
third course a grate is formed of metal 
strips: then the walls are built to the 
desired height, ‘The top is then put on 
‘and a connection made to the chimney. 

incinerator shown has a capacity 
of about arr and half of loose 
papers, but the dimensions may be varied, 
‘of course, to suit conditions. If the base 


neighbors and 


is to 


By James Goprney 


of a fireplace chimney or a Ia 
chimney is accessible, it may be used as 
‘one wall of the incinerator. 

e base should be made of one part of 
nt to three parts of sand. Its thick- 
would equal or exceed the 


hanging flange of the clean-out 


An 8 by 10 in, door is recon 

it may be obtained at any large hardware 

store. When the base has set sufficiently 

place the door in position by stacking 

bricks in front anid in hack of it. Next 
es of brick. Break 


j 
‘The: top of th 
about level with the top inner ange of 
the clean-out door 

‘A. strong, easily handled mortar is 
Bias tscatt fy Sewencs od oss 
: screen one 

warter bucket of alaked lime and one 
itd bucket cement, mixed in the dry 
State. ‘This amount of lime should give 
the mortar a clinging quality ‘not pos. 
sessed by am ordinary cement, sand, and 
water mixture To dake the ine, lace 
the Tumps loosely in a pan or a wooden 
box and slowly pour on water until the 
bubbling and steaming cease. ‘The heat 
rodoced shoul dry out the lie quickly 
fo a powdery state unless too. mucl 
water has been added. If it remains in 
2"smooth, pasty condition, it requires 


mixing and should not he added 
1 water until 


up of i 
by 1 in. steel strips laid 1 in. apart 
‘and supported down the middie with 


8.35 by 114 in. stecl bar, one end 
which rests against the inside ede 
cf the door and the other on the rear 
Drrick wall. If the steel strips do not 
Tie flat on the side walls, bend them 
slightly in the middle so that the 

will just clear the middle support 
They’ will settle into position later. 
About 17 Ibs, (40 ft.) of In, strips 
‘will be required for this, but 20 Ibs, 
should be bought ax a few xtrips are 
required 


» support the top. 


FS a ie 


SAC IRON TOP, 


Indoor Incinerator 


(Contin from page 118 


Contioue the. bricklaying until the desired 
height isreached-—a total of from ten to twelve 
Point up the mortar with a rounded 
‘bout an hour. In 
Gonder to make a trae and square job, a car- 
penter's level should be employed unless the 
Race ofa chimney is being ted as » starting 
point, in which ‘ase a straightedge will do. 
lace stel strips egerise between the joints 
af the brick to mupport the top, which is a 
ieee of Heavy galvanised sheet iron with, & 
fool cut out witha cold chisel for the smoke 
Hine "Aton. pice of odiary sone 
ibe attached to the opening thus made. 


‘This ean be accomplished by using a pair of 
tin snips to make # number of euts 1 in. long 
‘and approx ypart. around one 
end of the pipe. tabs should: be 
Trent ‘outward at right angles and the end of 
the pipe thus "“fringed'” thrust through the 
‘opening in the galvanised sheet. ‘The tabs 


through shoul be bent outwart 
Av right anges on the underside and Doth sets 
irammered fight vo that the pipe is hed rig 
if the ok pipe, i joined to the eater 
pipe. an opening for i tany be eut with x cod 
EMS provided a plece of condwood or any 
‘ther envy objets Urust nto the pipe to 
Cul tgninst Ht i not necemary 
scruntte hoe, 


remains is to make a cover for the 
to which the rubbish isto be dum 
sheet steel $4 in- thick to 
wandle, If'a hinged cover 
i preferred, the steel strip marked C should 
be drilled for rivets and hinged to the cover 
Defore it ase in the 


Shavings Used to Imitate 
Difficult Inlaid Work 


MITATION inlaid inserts oF marquetry or 

harments cam be made from shavtngs iam 
iri ain Kine oie oe a apy 
real inlay 

"With & very sharp. finely set plane, prepare 
a few wile, thin shavings ofthe wood woods 
to be use in the “inlay Choose woods that 
wilcontrast with the surface to be lala. 

‘Cut the desired. design from the shavings 

hn par of aarp sciors and se manicure 
st i esa Toran ery inte 
‘arves” Apply liquid glue to the spot where 
the nay AF be place onthe piece o fara 
ture of Other work to be ornamented, and al- 


contin rl, ten, the hang 
‘rood as far as posible. In soft wood they wi 
ink shih the surface 
"When the luc is thoroughly dry, the Snish 
may be applied Preferably this shoul con 
sto one coat of thin shellac and several coats 
of arn "ah intermediate cot sold be 
rubbed with very fine sandpaper, and the fina 
‘oat with powdered pumice stone and ol 
"With ite practice anyone can. obta 
Wits de 
a few 


‘admirable results by this method. 
calor in the “inlay 


and fret blades and still finer jewel: 
eB 8 lkely to become rusty when 
pt in a cellar workshop or in any place 
where they are exposed to dasnpness. ‘To take 
48 rust and acid proof case for these blades, 
‘obtain a pice of glass tube of suitable size, 
feal one end over a Bunsen flame, and cork 
the opening —G. O. [. 
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“SIMONDS | 


SAWS FILES KNIVES STEEL 


PLANER KNIVES 


THAT SPEED UP PRODUCTION 
AND LOWER COSTS 
TT'itt bese planer man in the world cannot turn 


out a profitable day's work unless he is fure 
ished with proper cutting edges. 


Give him Simonds Planer Knives and watch pro- 


duction speed up. 


jonds cutting edges are 


made of the finest scientifically treated steel and 
backed by three-quarters of acentury's experience | 
in the manufacture of cutting edges that cut costs 
and lengthen profits. Specify Simondsforeconomy! 


SIMONDS SAW*AND STEEL COMPANY 


“The Sane Maer 


Fitchburg, Mass. 


Estebled 1852 


BRANCH STORES AND SERVICE SHOPS IN PRINCIPAL CITIES 


GET A HOBBY 


MAKE MODELS 
Start a Home Workshop 


‘Tidrty chapters 
ied to tosis of ariour 


‘ouplete. easly 


Ponipard $5.0 
POPULAR SCIENCE MONTHLY 


1250 FOURTH AVENUE, NEW YORK, 


— 


TWENTIETH CENTURY 


| BOOK OF 
Recipes, Formulas 


and Processes 


This ak of 800 pages ia the moat come 
pte Ise of Respet ‘ever pula, ng 
Bhoanande of recipes for the’ matufactare of 
‘Splonble ‘arid foe ‘everyday "urn, 
Hap Practical uote Sl’ Slret Proce 
overug every branch of the useful nr Bre 


10,000 Practical Formulas—The 
Best Way to Make Everything 


Price, $4.00 


Popular Science Monthly 
250 Fourth Avenue, New York 
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Burgess "Super B” Batteries 
have larger cells than standard 
batteries. Extra power and life 
are thus provided. Uniformity 
is insured by scientific precision 
in manufacture. Radio’s cost is 
lowered appreciably by the use of 
“Super B” No. 22308, a medium 
size heavy-duty 45-vole battery, 
designed for general, all around 
use. . . or “Super B No. 21308, 
the largest size Burgess heavy- 
duty 45-vole battery, made es- 
pecially for heavy-current con~ 
suming sets. 


Chrome 


Chrome is a preservative that 
guards power when your Burgess 
Battery is notin use. Burgess en- 
igincers solved the secret of util- 
izing it in battery construction. 

Iisa patented feature that justi- 
fies the preference of thousands for 
Burgess Batteries forall purposes. 


BURGESS BATTERY COMPANY 
(General Sales Ofer: CHICAGO 
In Coma: Nga Fals ma Wing 


BURGESS “SUPER B” 


Outboard Racing Secrets 


| deal ike buying an automobile They are all 
| good, but some 


ve been developed for special 


cothusiast it is doubtful it 
y is ed s0 wel nde 
tovwin as some ofthe single-step hydro 
For the more conservative, those who are sal 
| fied with twelve to sixteen or eighteen miles 
‘an hour, ere are several round and bottom 
teats that wil cary m good load and sil give 
‘ne a thrill because sivteen or eighteen males 
an hour is chasing right along when you are only 
‘Yew inches from the sarace af the water 
From my own experience, 1 find, mor of & 
| thrill a's high-apecd small boat than Td i 
| as siplabeyand atte the ferting etry 
| te the fact that I am gliding over the water 
Sirface and have stationary ebjcts on shore 
Dg ght ive me tive als 
‘ne wants carrying capacty for short 
jauuts, such ax picnic, there ts probably m0 
| hull better suited to all-around use than one of 
| the outicart sealed type,” With Clases 
motor it wll sbove along at twenty” miles an 
hour oe better. ‘Then thee fs the ol sandy, 
the fatottom bout, which since the advent 
«tthe outboard tor, has been sored to an 
Sint unbcevable extent Ror tho who 
inant have extreme lightness for portability, 
there is the squarestern enor, whieh fen very 
‘pendy craft with comparatively low power 
| "Whatever the type of boat, best results may 
te expected ony Bsme ere vent the 
the upper parts dey and clean 
Tava atl toes, De not tara it 
= for there isn chance that water 
wl get into the cylinders. Be sure to fasten 
| Jetightly to the stern af the baat; many an 
atboard motor ‘rests, peacefuly” in Davy 
ones hacker 
| ‘The modern outboard motor is practically 
| tre from vibration, Given ordinary are, it 
wil give its owner’ more pleasure than any 
lec of mechanism devoted to sport 
itil last many” years 


(Quickly Made Kitchen Stool 


FLOW a stron vet slender Kitchen stl en 
te made im am hour or 10 with the si 
plest of tools br shown Below.” Two pices 
Tool from Toes) are used forthe 
teat the grain of tne Pisce crowing that of 
| Seater or tenth” "Th upper pe 
| Sato tare nae the len which are sede 


from 1 by 4 in. 


“trim"—amoothly fished 
Qoards of good qualitr—messaring about 
3 by 984 fn. in actual crow wetion. The 
legs ate tapered down to the bottom and their 
top and bottom edges tamed at an angle to 
allow forthe sight widening ofthe toa from 
top to bottom. ©The leg braces of 1 by 2 in 
Meck are Bticd as shown. Although not 
ential gluing the. joints will strengthen 
the stool. ‘It should be painted to match the 
| Itchen color scheme ine B. Rowers 


ATHLETIC 
SUPPORTER 


‘What folly to rob exercise of its fine 
health value... . by exposing delicate 
cords and membranes to serious 
strains and wrenches! 

In exercise of any kind, from ten- 
nis to the “daily dozen"... play safe 
by wearing an athletic supporter, 


‘Wear a PAL! It's the prefer: 

Mbpoter ofleding 

pirpicany Casi 

Sea Shope sol avy 

sm sport 

Piya cory mesa pce of mie aed 
tretdom of totem. Wert PAL aad tat 
Prove your games, etl drug ten 
Socolne: fBecsighaphihetn Seca 


Bauer & Black 


of the famous Om=P=C 
‘The suspensory for daily wear 


Orrawa Loc Saw 


VICTOREEN 
Super Coils 


A definite program for getting ahead 
financially will be found on page four 


of this issue. 
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New Outlet Plate 


FOR AERIAL-GROUND AND 


Radio Soraty 
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Whittled Ship Model | 
isi icraa an ome nea tno | 


‘The topmast backstays are hitched to t 
masthead! and fastened similarly. The two 


stays come to the same place the 
holes in the bowsprit and are tid to a hole i 


and projects down to wi 
rope should run to the deck. 


ROM the mainmast head a stay comes to 
4 hole at the fore lowermast head, with | 


Soparently to bold them in at an ange shown 
in Fig. 1 but serve equally to keep them out 

the toads are stretched aod varisbed. 
Stays with his cot- 


m1 


on half of the Keyboard 


AND thatia what the majority of 
people whoown Radio sets aro 
trying todo... And the worst of ft 
ua they is not kaw any bets 
ter. They have been listening to 
pt Muste™ 20: long that 
ther cars have become necuntomed 
toonly sboat ‘the program 
being broadcas 


lifier and its compa 
‘Tran Hi-Power Box suey 
ing 500 volts to the plates of U 
Power Tubes will make your set 
superior to the finest manuface 
tured set 


"The deck fittings are not much trouble to 
make and add to the Bnish. Suitable 

two litle posts right forward, with round 
fie bem to rvpment the’ wind « 
fore batch, between he masts; and 

me filing tost ofthe space betwen the maine 
trast and the stern, witha red portion oa it 
tor represent the cattle. Abaft this there i 
1 tor containing the steering gear. ‘The Bite 
trhecl attached to the bos may bea small watch 
Tprocket or may be ext from cellos of lend; 
®'thould not be larger than 54 inch, Four ot 
tore guns aod carriages maybe sed on deck 
torpoist over the rail 


JFYOUR ships to be merchantman, priv 
teer, of slaver it will fy the American flag; 
‘but if pirate, then the skull and crosbones 
(on a black ground or the “Jolly 

Mine is a peienteer, s0 T gave it also a 
Pennant, as with a Navy ship. 

Tf you want to paint her, the coloring is 
simple—black hull and guns: brown masts and 
fun carriages: white sails and deck fittings 
{although the latter may be color); 
Blue or sea green water with whitecaps. I 
suggest, however, that you first try her with 
thin coat of varnish only, or stained and then | 
varnished. If you do not like this effet, you 
‘my still paint her. 

When ‘you will nd that you have 2 


dainty little model. ‘It might be used as a 
weight, or have its base extended to 
form an ‘or be adapted for many 


Batons yous bey 0 ew esi Iok ws 

Dewi ds whee ie ie brecaht ap 
ards wean i becca 

to date with Amertran Pretucte, 


paren TUX 37 AC fr le sape 
Sdtwe filer two tw foe me 
Sige et fitekiee ene 


American Transformer Compan; 
Traeyfermer Blitrsfor eer 20 yu 
ber tmanenseranrabdatae Searcy 
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“There’s the new 
Ned Tyson” 


ighe through the Tater 
dence Schools. “itn, sail Me 

Til remember that 
it ut oa the road 40 0 
then brought in 
‘Fret 


may life, ‘The I CS. 


sINESS THAINING COURSES 
Bie Stes 


paeLat” 
esta er 


steed Pot 
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Lost in the Arctic 


hangar. In sicty-cight hours Nobile had ex- | 
lsred 16,000 aquare tiles” Between Spite. 
eracn and Frans dow Land they bad die 
Droved th exitenes of legendary Gills Lam, 
Ipod sen two centurts aga. They had 
thade more than 300 photographs, 100 topo | 
‘raphical observation! many motion pictures, 
Sod had trnveled 2300 ales 

‘Spured by this suceean Nobile was eager for 
he covwning triumphr—and. veda later 

Iealing for the tap of the wold, | 


HAT joursey was another triumph fer 
‘Toomrd onunction: Wage cart wk 
ont or news to reach the public of Peasy 
Nistor dash over the fo, nllons now lees | 
to history i the making asthe Tne fashed | 
news of er progress “freaty minutes eter 
Inidight on May’ 24 after twenty hows of 
ehh ship ated oer The Pl and 
dropped her ag and eros Jubilant 
nto Italy, For two hour the ship cree | 
‘out, then bopan the return joursey rough 
the night Nobile reported constant all "wae 
Sa Bat th age wo athe 
ip, coated with ee, was tttling strong heed | 
"Then day of lence sindon Slag 857 
Brit message tat with al Chee motor a ap 
TSR? Hour engined into | 


speed the Italia barely could move abead, 


With ‘no, word. Dor sign to indicate the 
Italia’ position, rescue seemed all but 
dese—in Amundsen's words, a gaime of bled 
man’s buf os 
Uhere were men eager to try. First 
vas the Norwegian. yer Lieut.” Lactaow 
ie aaron oe 
ling with a seaplane an 
tied Capt. Hiser-Larwny Amunden's ight 
hand mao the Norge, followed with another 
plate” They ‘wer to fetch the northers 
toasts of Spitberpen.” Sweden sent group 
ary pts lel by Captain Porson 
incloding Captain Einar Paul Landborg {then 
1 beutemant), soldier of fortune and dauatens 
tem the Cia eo wea te 
ies of Alpine climbers. with Norwegian 
Folds for an overland warch 


NORWAY rushed the ice breaker Brayonsa 
ahd to, Pawerfl:brakers went from 
Rusia. Ttaly huried two gant’ seaplanes, 
Pilot’ by.‘MajrrMadake "nod "Pens 
{nd France oflered the speedy new seaplane, 
Savoia 35, built for trans AUantie fights with 
Captain Guilbaud, to pilot Amundsen on” the 
aut 

. A blind search it was, but resolute. 
aaeateile radio operators in Rosia, Hol 
land, and America sup 
povely from the Talia; but fot unt Sune 
irosrriy afc the lt previus rod di he 
Cita ds Mitano get deste vignals from Bing, 
the fai's operon thatthe Sip hd erase 
Nobile and part of his crew were stranded on 
the ice olf the easternmost tip of Northeast 
Land's" delat al to the sore 
Spitthergen Tegion of ragged ioe tore 
than $00 mils fron Rings ‘Hap’ cod onthe 


‘opposite side of the Spitabergen archi 
‘Soon messages from Nobile told of the 
Htalia’s fate. “St 10:30 on the morning of May 
he related, the ship was bucking the wind 
fata height of 1,300 fect, when suddenly, over- 
helmed by: the weight of ce, she to 
sirop and in less than two mimutes hit the ice. 
‘The cabin, containing Nobile and cight others, 
was torn away from the envelope, while the 
bag itself, with seven men ia its Keel, was 
blown away across the pact like a toy balloon 
until it vanished. A moment later the 
‘men saw in the distance (Coutinat 
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of See 


(7 08 an Automatle LOCK-ONIP RATCHET WRENCH 


EIFEL-ELNSH, PUERENGH KIT. 


AIRPLANE 


A definite program for getting ahead 
financially will be found on page 
four of this issue. 
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VACATION days aren't half so 
‘much fun unless you can pull out @ 
harmonica and show the crowd how you 


Everybody plays the harmonica now 
that bs, everybndy whois uptondate 
Don't be the exception, 

‘Send today for the free instruction 
book which Will show you in plecures 
how you can learn to play the harmon: 
Ie nan amusingly 

time, 4 
fester il bring 
fee by return mal. 
Do ie NOW before you 
forget! 


M, HOHNER, Inc. 
114 East 16th St. 
Dept. 504 
New York 


REE 


F INSTRUCTION 
book, fully illustrated. 


A Blane ha the 


eal Aeroplane & Supply Ca. In. 
a Wet th See, New ft Cy 
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Lost in the Arctic 


(Contin 


8 column of smoke—fearful evidence of fire. 


shelter in an ice cavern, then erected « sien 
Five days after the cash, Dr. Finn Malm 


‘The postion of the others on their 
frosen and, was critical Thee wa 
nd moving. ‘They face imminent 
Farting tote open oa. Nobile and Cee, 
‘ooter cet each had a broken leg. All were 
trek from exposure Nobile appeal formed 
Tite, footwear, stoves, and radio batteries 


ting a tat flere wr 
agrees lad 
aici 
Saoirse 
from Norway and vanish. The steamer Hobby 
cosaeaciy ac cetra foer 
Sipe kee 


scar out over the x pack 


UNDRORG returns to the rescue, but the 
sidstrke a sharp tg of and plan 


the frosen waste. 
‘Gtided by the Russian aviator Chukhnovsky, 
the Krasrin finds and rescues Mariani and 


en at my : 
Sieg ah wedse mec Teve por 


formed mighty deeds against the Arctic Giant. 


PLASTIC WOOD? 


hag, U.S. Pat. O81} 


The Jeg has split and the caster ix 
offi's hard on floors, furniture and 
tempers. ‘But Plastic Wood forced into 
the split and the socket will hold the 
Seater rm agin This ama 
predact-~that Handles like Putty and 
fardens into, Wood —alao holds fast to 
metal plaster, fabric, tile, porcelain or 
Blast’ fs ideal for filin-in furniture 
feats and gouxes, too, and can be 
Stained, painted or Inciuered tothe 
‘osired olor, 


PLASTIC 
WOOD 


eg U.S. Pat 4} 
Por the bathroom, when tile or por- 
ccelain splits, eracks open up around the 
tes, oF atl fire. comes loss, 
Plastic ite Waterproof Tile 
‘Cement is of immediate value, It will 
hold “broken pieces, seal” cracks, "is 
impervious to water, and dries to a 
hard fiat white. At the same prices as 
Plastic Wood. 


Plastic Wood Solvent 


Plastic Wood dries rapidly, and often 
‘when working it becomes necessary to 
soften or thin it. A few drops of Plastic 
‘Wood Solvent will renew the wood that 
hhas started to dry. Plastic Wood Sol- 
vent, in 25 and S0-cent, cans, can be 
bought through your dealer, but it 
cannot be shipped by mail. 


Hardens 
into 
Wood 


1b. ean $1.00 lb, can 35 ots. 
At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
307 Bolivar Street Canton, Mam, 


A LIGHT WEIGHT 
KNIFE FOR 
HEAVY WORK 


'HE blades in this knife are super 

sharp—hand-honed at the factory 
‘They are made of the best high-carbon 
blade steel obtainable, uniformly hard- 
‘ened and tempered to the proper de- 
sree. The edge that bites will last 
‘This knife is light in weight. You can 
carry it in your pocket without know- 
ing it’s there, but it is sturdy—built for 
hard, practical use by carpenters, 
skilled mechanics and amateur crafts” 
‘men, 


Has a good-size, heavy gauge. clip 
blade, ‘a pen blade, and a cut-off pen 
lade’ for scribing, cutting builder's 
paper, canvas or other heavy, mate 
Ral. Shinbone stag handle with spun 
rivets—no cracked handles due to 
hammered rivets. Nickel silver bol- 
sters and shield. Brass linings. Beau 
tiful finish throughout. 

Ask for Remington Knife No. R 441s. 
Sold wherever good cutlery is sold. Ii 
your dealer hasn't it in stock, send us 
his name and $1.50. The knife will be 
forwarded promptly, postpaid 


REMINGTON ARMS COMPANY, Inc. 


Sport Bodies for Fords 


1 FACTORY PRICES! 


ris for Boake 
AS Showing Ths 
of ote asa 


Aurora, Illinois 


@zZ 


SPORT FACTORIES, 
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Air Time-Tables 
(Continued fom page 29) 


ieport supplement the regularly schesluledair- 
Tines: you can rent from the companies opera- 


Cleveland, Ohio, used a tasi plane the other 
diay to make a fast trip. without need of con: | 
nections. between Cleveland and Hartford, 
Coun.” Called to attend a seven-monthe-oki 
baby stricken with infloensa in Hartford, the 
family physician arrived by ae in time to ave | 
life by wating aff toxic complications. 
‘Not only independent companies, bt many’ | 
regular air lines operate these taxi services 
‘Their rates vary from lfteen cents to dollar 


fle Yor eat pssenger: fr long rp te 
rate is generally higher. a 


TTHERE is no mystery about taking a trip 
by air. Tn every city along a ‘ir 
passenger route is a local office af the airline 
Serving it that will gladly furnish information, 
fates, and directions to reach the field. If the 
‘name ofthe airline is unfamiliar, it can usually 
be obtained from telephone information, the 
local Chamber af Commerce, leading hotel, or 


Prudent to make sure your pilot is a licensed 
‘Sperator flying a licensed plane. 
A ide over the transontiental aicway, 


backbone of the nation's whole 


Jones wants to cross the continent by air from 
New York to San Francisco, passing through 
Sarai meen meaneme 
Sere 
Sorereeeteartnet 
sia peat seed 
Seer at Geant 
oie bees bd 
ie bat mae ie eee 
rama dteee eaten 
Beata Norio fa 
Coe ate ar 
ped tose Tera e ay 
Ce te ee 


from there to Chicago. Otherwise, with 


line's onepasnger capacty, Jones coud not 
travel straight through 


answer from Cleveland is satisfactory 
and at 10:15, 


Newark, N. J. There he changes to the local 
that will carry him to Stelton, » litte flag sta- 
tion "near" New Ne J where 
Hadley Field, the airline's eastern terminus, 8 
located. He is carrying a stall suitease; only 
twenty-five pounids of bageage is allowed him 
without exten charge, and that isthe rule with 
most air passenger lis 


AFIELD manager motors Jones to the field. 
‘Soom a new airport at Newark, only half 
fan hour from New York, is to be ready, and 
itscems likely that airlines serving New York 
vil mors to thence terminal at ce 

‘At Hadley Fred Jooes pays his passage and 
receives his air ticket, a litthe larger than a 
postcard. Now he dons fying togs that the 
manager provides for him—sut, helmet, 
snedes and boots if the weather i col, "He 
Straps on a parachute; in an emengency, he is 
instructed, he will jump Srst, count ten, and 
ull the cord that "(Continued ov page £25 


BUILD ¥¥aRwALCLOCK 


‘Banjo Clocks, Mente! Clocks 
See Lowe Ae gice8 
vor Clocks with Chimes 
Wt fer Caan and FREE Disey ri Pam. 


The Electrician's Wiring Manual 
By FE. SENGSTOCK, E.E, 
Siethtoesce 
Tena owe and other buiiimgs. 


Price, $2.50 
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Air Time-Tables 
(Continue fom poze 120, 


opens it. That is an almost unnecessary pre- 
fnution that has an interesting origin; mail 


Pilots although, they are regured to wear 
Parachutes, must still, according to the best 
{raditions of the National Air Pilots’ Associ- 
unless the passe 

ited to the plane he will ride in, 

‘mail plane. A foldi 


hhas been iinprovised in the space just ahead of 
the pilot and behind the motor; into this seat 
Jones climbs, nodding to the 
‘and express 
toate plane is of. i ses 
"At his side Jones notices little telephone. 
He holds it to his ear and over it comes the 
pilot's voice, clear above the racket the motor 
fs making.” Jones can converse with hin 
without raising his voice, Now we're passing 
the Kittatinny Mountains,” says the pilot. 
Alitile later, “Here we are, over the city of 
Reading.” 


JFPROM tn altitude of abouts thouand feet, 
Tones has a magnificent view of the coun’ 
try. Paming over western Pennsylvania, hs 
Pile points out a caved'in mine.” No 
pilot ever fain to point out that mine, it seem, 
Win perennial attraction. 

‘The'pilot vouctnafes that he has, Gown the 
smal rote for thirteen month and he knows 
very Tar, Jone’ talk with him niaterrupted: 
ine dipn hs plane, lands at Cleveland,” and 
Points out the machine to which Jones must 
Snnge for his tip onward to Chicago. 

‘Tiveethiry-Ave, Central Time on time 
tothe minute. “Have Ite fra bite teat? 
Sones aac, his pilot, 
pli “You cas 


the necond plane, with & new pilot. A bret 
op at Toledo to dryp a mail tack, and then 
Promptly at seven o'lock, Chicago's munich 
Pal aiport a Cicero, ly comes into view 
ifty mines ret befor the Boeing plane's 
schedled departure westward, pres Tones 
chance t stretch hiss. pay $20 form ticket 
{a'San Francisco, and innpect the, Bld with 
it ten 
ft managers amal oes. A roar everbead at- 
tracts hs attention, snd» Travel Air 
frovgplane swoopr down from the aky. Tt 
the National Ale ‘Transport passenger and 
tal plane from Kansas 
five 


ers step 
es to & stop, 
‘whisked away in a taxicab, 


AY, 
tworpassenger cabin machine“foreuniet 
‘of wwelvepassenger Fokkers sn to ply the 
foute—sculy into the darkening ar.” Jones 
fale back onthe leather-covred set for 
thos atthe tone the a compar 

fos be anu amp an he open 
iis'eyen, startled. ‘The plane has landed at 
Towa City for gas. 

Omaha next, with a change of planes and a 
night rack toe and okies at the 
Airport Now Jones ean ep bs = 
fonger. Uneven by hrm, Uhrough the night, Mie 

at fis on to stop at North Pate 
Cheyenne. "Another change of planes: few By 
tore an 400 musa itting the 
Tackies now, inthe gray ght of dawn, 

‘even inthe morning, aad he circles tow 
Tapding at Tock Springs, Wyoming, to take 
‘off again immediately. Morning sunlight 
Tithe the ssnery mote than a mil benesth 
Ia brillant glow’ For's while Jones watches 
it Sead past, thea” \Cntned onze 120) 


SEVEN-FIFTY, the Boeing plane, a |bosk 


POPULAR SCIENCE MONTHLY 


You get ThoroughTraining 
reid today-“oltering allied ppartastio 


‘for pleasure alone. 
will 

who start now with 
with ‘the industry. 
training—they cover 


gars, one brick office building, and | 


i 


Pied 
HERE 
ame, 


tee eoupen ad 
‘Ralleatonme—soeblgaiion DOTENOW! | padre, 


By F. E. SENGSTOCK, E. E. 
Contains all the information need- 
ed for the proper installation of 
lighting and porer systems in houses 
and other buildings. 
it completely covers inside elec- 


trical wiring and construction in 

accordance with the National Elec- 

tric Code. Pettsae—Aeniekinding 
448 pp 


euit and Unsurpassed enjoyment. it 
“The beginner NOW 
the master of aviation a few years hence 
‘There is honor and prosperity abead for. those 
training and grow 
courses ive you thir 
EVERYTHING about 
|planes, motors, their maintenance and construction, etc, 
Tnechanie must know to sceure good paying position 


AVIATION NEEDS ME 
( 


Now! 


the 


EVERYTHING « pilot oF 


We Teach You by Practical Instruction 


Our School Registered, All In- 
structors and Airplanes Licensed 
byt 8 Government Aeron 
tics Branch, Dept. of Commerc 
Realising that the highest type of 
equipmeat. and ablost. and’ most 
experienced Tnstrctors ar, nee 
sary, our courvos mre taught, under 
the’'direction of "U, 8. Licensed 
Transport Pilots and. Mechanics, 
Our equipment is new and of mod. 
crm design, every ship fa licensed and 
Instguetor and equipment 

diy U. 8. Government Ins 
‘sost schools. donot have a 
rodent Federal U.S. Government 
Tnapector on the field—think what 
this means to You.) 


How to Own Your Plane 
Get Our Course Free 


rare of Instraction 


Sev Lmbare-Salot Lous Fiying Field (Lindberah’ 
"Own Field), 
SCRE your bie aew book 
it te 
"stone o vba 


WIATION, AND YOU 
ious your grou aad ow eourmen 


G) fem Inurestad in GROUND COURSES 
LSet interested in FLYING COURSES 
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Marine and Stationary 
By Ensign DAVID L. JONES, U.S. Navy 
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For the Home 
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TRE ease 


to astern Kaehuoee, 112-8e0, 


Training 
PREPARIN 


Drafting job at 


\@. 
\e 
A Drafting Job 
paying 50% more than you earn 
today—without ri 


Now, atacost you can afford, on terms of only 


Se of etting a Boe 
Dal i faba cen in 
lar invitation guarantees 
Poti—the training, then the “employment 
seen Ua mona rials 
“This agreement brings You your 
CHANCE “To repair a opie 
laliae, 0 eh 
sited more rap 


The American School 


Charred 31 years 
stitution and like 
Colleges, conducted NOT FOR PROFIT. We 


fffer complete, thorough up-to-date inscrac~ 
fe by 200 leading Educators, Engi- 

Beers and Bseeo- 
fiver. Avunique io- 
seruction, built, © 


tion, bs 


a a I 
By cxployers them. 
selves, yorslmpliged for 
fendy understanding by 
it only cominon 


oboe 8 oo 
Serer: 
irate 
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Comeinto Draftin 


17 


Men who can read blue-prints and draw plans are “sitting 
thar days, No wooder, when you consider that every machine, every buildin, all 
feist actives mar} On the Drafting table! Intensive production, record reak~ 
Hef toontnction operations, have created a. great demand for expert Draftamen 
afable of exigiog aod calculating oxigoal plans 


$50 to $125 a week paid to Expert Draftsmen 


Gee this poiot—that Drating fae jst one ine of work—it reaches out 
Ito he Becca, Masolauring, Balding Conracion, Anamorre 
nd Sercroral indgstres. That is why youll find well- pu 
sadn inal nde cents ofthe U. 8. 7,00 vacances 
ithe past 12 months. And chat is why Tadvise en to go into 
artcalaly if handicapped by lack of high-school or college 


The Entering Wedge to Success 
in all Building and Manufacturing Lines 


A Drafting Lessons 
lctually FREE: 


to prove you can learn at 
home, in your spare time! 
‘You will never have a more seri 
cous personal problem than decd 
ig Jour fatte e-ork 19 we 
Drafting. See how you like i, ace if you leara a8 
readily ss most men’ do, get the facts about the op- 
fortutities, the salaries paid, the jobs opea, the 
Ehances for promotion 
This is why, on receipt 
of your aune we cal 
Sead you she fst three 
sven! of nur Drafting 
course without cost OF 
‘obligation. 


—— 
fT AMERIEAN SCHOOL,” 
ST .. 
3 Tw apenmenr ot unin and lace me wader monep-beck pene 
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Chemical Services 
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"Cra sae 
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a See 
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ie tae Ee 


See ce ee eae Tae ee 
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Bice Tee 
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hat the Foes AGENTS — Clever invention! lang way | f Covtegtan._ Kents 
Sins | Geen eae Sit oe | pega ean 
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noes Grine ear | Mae ee eee | Sere, 
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This Little Invention 
Saves Me Enough Money 
to Buy My Tires... 
and then Some! 


HE mooey I save on gasoline more than keeps Easily Installed 


‘ae ined tres Figure toate tiene oe 

c No bigger, than a dllarcoin-—no mare expennive 
shan’ 2 pod ‘wrenches iors rouble 

‘an a facet Attaches 19 

old af any ar 

es. Anyone oA 


“RE fmniver what guike of Less Gasoline, 


Weeki S* enetacealy More Power 
eared te gre see 6 ‘The rapier suptharaee 
{100 nce men por eal agit etalon anton ieee 

a igen the aasotine: "Under 


ESTATE United Stats aod frsipn coin war eae 
sglttepatans «Use, sth egies te 


‘Stories Wanted 


spd smanine ‘al ofr, whic ix pron mine remark 
‘he eam slg here." There tho 


jn, 


For Salesmen, Agents and 
Spare Time Workers 


Hi seieeadieat 


‘Pooular seieace Monthly, 200'Fourth Ave. Sew York. | 


LEARN 
RADIO 


Good Pay from the Start, 
Rapid Advancement and 
Phenomenal Success in 
A Life Profession of 
Fascinating Brain-work. 


You Can Learn At Home! 


ati casino 
Heh see manpe 


x 

y 

*f 
poy 
‘do operators on ships and in shore sta- 
tions. And now opportunity i knocking 
ft yourdoor. Are ou goin flo along 
te thirty fie dollar tech Job when 
REAL ‘MONEY ts waiting for you in 

A New Course 


‘After years of experience, the Radio Insti 
{ute ol Amerie hs eval ‘ee andy 
lutionary couree in radiowright Up to 
minute and abreast of the mose reczne de- 
‘elopments in the radio Industry 


Ie sre with the very fundamen nd 
tates you through every phase of radon 
Tighe through. television, photoradiograms 
Ci aiplant radio squipmen 

“The instruction is the work of radio experts 
tre its clearness and sample are such hat 
Yaucan mower every prs vies Yo 
Zake examinations and your papers are cor: 
fected BY men with years of fadio experi 
Sree All Sour questa are arewered and 
Seu are In'cncabe with tne nue a al 


Rimes. 
AcI Equipment 


‘A large kit of first-quality equipment is in 
@luded in the cost Of the course —without 
‘xtra charge—parts for making a hundred 
different radio, circuits and the Peerless 
Signagraph and key and buzzer set for code 
instruction, 


RIA. backed by RCA, GE 
and Westinghouse 
Conducted, by, RCA and enjoying the sd- 
sartapa of REA s euociaces Central Be 
Thctald Woringiouse, the Raden uciute 
of Armeica can nd es give the fest 

Gio intrusion beable exywhare 


Home Study Course 
Moweover, you can STUDY AT 


ERIE not pease an son 


RADIO INSTITUTE OF AMERICA 
Dept. }9, 326 Broadway, New York City 
RADIO INSTITUTE OF AMERICA 
[Bape J-g Jat Broudeny, New York City 

Dear Me. Duncan’ 


lease send me your new catalog. Twant to know 
sore stout your new tao course 
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Air Time-Tables 
(Coninnd from page 135) 


ae 
Des Spaoaas aw aight asks the 

ee 
sin at mere 
at = 
SOUR take Chy fae into tw far he 
oR 


tal only is dein Pasco, Ws 
four later. Tt is one of the only four sies 
in the country, af the thirty in operstion 
At this writing, that do ‘ot carry passengers 


HE mail transfer made, Jones’ 


the desert, stopping at ‘Nevada, 
Teno, and, after passing the Sierra Nevada 
only two, hours 


pests at Secramesto, 
rom its destination. And at fourthirty in 
the afternoon, Pacific Time, Joves steps fom 
the plane at Oakland, Calif, the line's western 
terminus, to motor to Alameda and cross by 
Southern Pacise ferrybost to San Pranciso 
i aneontinental rip ‘00a 
figure that may be reduced to #900 before ong 
rms ade in aie moe han tity hour 

time, including stops. In other wor, 
hehe arived i Bam Francia theme 
me that a rail passenger who kit atthe same 
time he did, rom New York, would stil be fn 
Chicago’ waiting for" ast "overland night 


“That is speed. ‘Troe it may be disconcerting 
tolearn that you must travel an open cockpit 
{rom New York to Chicago, subject to removal 
Uy the plot at any time if weather threatens; 
though the tips not dated number a 
omen, one of whom easbarked by air from 
‘New Vork to Santa Barbara, Calif for pole 
ing vacation. 


last objections are to be re- 
a ir months, Ue Notions! 


roar of motors outside. Like the preseat line, 
the new one's route will be via Cleveland, 
‘with a connecting line to Detroit. At present, 
lay service is planned, with future addition of 


Your Copies of 
“POPULAR 
SCIENCE” 
in the New 
Big-6 Binder 
Since wiesaa planation 
Pu pak ohne iy 
sed oo tere oie ea are 
Persone Core Oats fier 
enh eee tes 
ir sicotny, oO 
stares sersrnem 
oc eects Be eas 
sropteg ened 


‘The binder is as beautiful as itis useful— 
ic will be an omament to any Ibrary table, 


Only $2.00--Postage Prepaid 


Bought in a store this binder would cost 
you $3.00 or more. Because we are having 
them made in quantity for our readers we 
can’ make you the special price of $2.00 
including all delivery charges. 
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‘The Month’s March 


in Science 
(Contin from page 38) 


safely expose your legs and arms out of doors 
‘Another instrument perfected by Doctor 
Burt employs = photo-electric cell Lo measure 
the intensity of ultra-violet fight from the sun 
“This intensity varies from day 

‘Dr. Edison Pettit of the Carnegie In- 
‘Washington, says that it has varied 
n Bit percent in the last four years, 
fn the sun itself, and to varia 


tions in the 


+ atmosphere 
‘Of this new measuring instrament, Doctor 
Hurt says: "Tt'is 0 portable and easy to use 


tthe day may come when up-to-date bath 
ing beaches will have observatories to give out 
the intensity of sunburn light in the sun.” 


Fossils 600,000,000 Years Old | 


JX AUSTRALIA, «few weeks ago was wit 
Eten an epi of te progr oe on cath, 
rom cenvilng worms to fying men 

"At about the time Captain Kingsford-Smith 
and his comrades were alighting at Brisbane 
ffter m record ocean flight across the Pacific, 
there was announced the discovery, in Austra: 
Tina mountains, of the fowilined remains of the 
‘oldest known inhabitants of the earth, wh 
fived. some 000,000,000 years ago. Low 
creatures, never before scen, they resembled 
the sand worms found on modern beaches, and 
crayfish, | 

“Five oldest fossils previously found lived in 
the Cambrian Age, the erin period of the ae 
ff fies and {averiebrates, probably somewhat | 
Teas than half billion years age 

"The new discovery was made with « high 
powered microscope by Lieut. Col. Sir Ealge- 
Worth David, n former professor of geology at 
Sydney University, after a search of more than 
twenty-five yenrs 

Tt has been hulled by one authority ax 
“opening a new epoch in geology. antedating 
the birth of life heyoud the wildest conjec- 
tures of the geologists. 


Telescope May See Martians 


ROP. G, W. RITCHEY, noted American 
‘astronomer, predicts that within the next 
cdght-yenrs the world will know whether there 
‘are cites and men in the planet Mars. 
Profesave Ritchey supervised the design and 
construction of the 100-tach refletor for Mount 
Wilton observatory, largest in the workd. Now. 
in Paris, he is planning » giant telescope of 
cntirely new design and ten times more power- 
ful 
phe ngaest number of stars which present 
telescopes have been able to photograph in one 
Clusters” he explains, “has been about 40,000. 
The new teleseope will photograph millions 
It will be able to show clearly any densely 
populated sections of Mars if they exist. 
he telescope will have a, mirror nearly 
ect in diameter, and its construction 
will be based on Ritchey's discovery af a 
Ith af ing iors of ral spare 
pieces of lass, instead of oe huge piece, as 
{ai n'a previous in of Poresan Seussce 
‘Present plans call for a huge observatory be- 
side the Grand Canyon im Arizona. 
Events move syrftly in exploration of the 
sky. And public interest in astronomy grows 
‘Reports from Germany say that crowds 
Of American tourists have been flocking to the | 
Planeta extablabed in Brin aed hirer, | 
bther cities 
‘On the white domes of these remarkable 
man-made heavens, they have seen displayed | 
the fascinating pagtant of the stars | Withia 
ear a similar planetarium will be erected | 
in Chicago. Other cities, too, plan to follow 
the storg-of the stars 


tw 
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‘pat ost 
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Hinton 


First Pilot to Fly Atlantic 


cent 
totrain YOU 
at home, 


IBUTENANT WALTER | HINTO 
ple, othe fous Transat 
NCAP flight"*is ready’ to tenin you at hone 
{ora future in the greatest industey of the 
‘Through m Course that covers Avia 
ton from Ato Z—the cream of his broad 
. lyin 
oe opportune mae 
icrk a Aviaton, He 

nm 'you for anyone of & 
‘rafesions upon which the 
Inluatry depends: No matter which branch 
you specialize in later, yoo must kro the 

fondameniale of the buses 
we them to you now 
BULLY. 


Hinton is ready 8 
weekly and SUC 


eee ee 


r- 
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Answers to Aviation 
Questions on Page 36 
1., Withur and Orvile Wright, Kitty Ham, 


NAC, Dee. 17 198 

2 "A catapult launching gear was wsed. 

5. Department of Commerce 

© Gelman 

5 ‘Both have eslinders arranged radial 
about the crank case. In the = 4 
the cylinder revolve, 


6. An instrument for indicating the revolu- 
jaivcmd eats 
Cece le wtty 
SRR 
a 
a be epg 
tg curt, med chil at high altitudes. 
sient whence 


it ere 
I Ee. wantin 
BT tenes, 
‘themed pit go eater 


1: Pl Beat 

TE, An cheat besos thes ak, diving 
its cid vopport ‘and propeling fore from 
Mapping wing 

Ba Sigh ecrodyaamic eficency. 

a Ne 


21. A fivedor adjustable vertical tail surface 
to give directional stabi 
2 


35, Nowe movable weary uae 
cually part of the rear edge of the wing, 1 
five lateral control. (Contra i rolling.) 

3h." Covting i stratraly we 
ring pot on Yor streamlining the engine. 
25. °A tmonoplane ith the wing above the 


foslage 

3. "Te principal longitudinal fsclage 

ZH. Wood, durslumin, bakelite, and steel 

2B. Any part of the structure, long a1 com 
pared to ite width and. depth,” which is de- 
‘gel primarily to carey compronive had 

‘otton eth and dope. 

30. The Pacite Northwest 

BI. Because itis easy to weld. Welds in 
turainmin ate oot yet commercially practical 

‘32. The wheels should be placed forward 
more to preveat nosing over 

‘3. "Awe having» streamlined section in- 
stead of «round or square section. 

34. “Any form of motores airplane. 

35 hr pounds per xb fot 

M6, Reduces engine power, chatges propel 
ler eficiency, aod more speed or wing aren is 
sjeire for eutention 

33. "The suction on the upper surface fur- 
rises from two thinds to Usre fourthe uf the 
total hit 

‘38. Much higher efficiency is thereby at- 
tained. ‘Tip lowes become a factor 

‘39. Toto the wind to reduce speed relative 
tothe 

‘io. 

lanes, and complete ai 

Iie their" charncteristice 
and balance, 


for tests on models of wis rts of 
lanes to deter 
Tif. resister, 


How Big Is a Ton of Coal? 


HLON 2029 tos of oa! will your bin bold? 
‘Measure its length, breadth and height 
in feet: multiply these together for the ‘coo 
tents in cubic feet. Divide the resulting mum 
ber by thirty-five, the average umber of 
cubic feet in a ton of coal, amd you have the 
‘capacity in tas, 


Learn the NEW shorthand 


in 72 hours at home 
eve you Mart of Speeding the 


Se ste Wimmer sean 


Speedwriting 


Room J-88, 200 Maison Ave., any Yor city 
‘Adee 


ho. 
Pay 


AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


‘Simple and liberal oer to general apents 
(METALLIC LETTER CO., Ci H. Crt Sem, Clogs 
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1 
Tips from a Veteran 
Carpenter 
Contin oom ae 
rolding, and even dor and window frames. 
Comma yellow pine say be ed to case 8 
Winton 0h the Suttle ght meat to cedar op 
Weare which i like fake diamond st fo 
Patines” Some fellows vamp wimtow, door 
Prieueen frsnis eat of say band cf aaa 
poplar to whitewood.. They put 
Se wren pony ly Cllr 
wv the Hning on the outse of coat. 
Tr ook just as goed when painted bet tes 
thowt up the pabetelevel Thins why f 
teal wth rele ner del a 


su ame persons puta lot of fit in pint" T 
observer, 
“Paint never gets to the inside of w frame 


after itis sot in a wall, 
priming coat generally has to last the hidden 
Dart for a lifetime, but moisture gets in and if 


said Uncle Ed. "One 


the wood isn't naturally rot-proof, there's 
trouble, 


E thing with all exposed woodwork, i 
boards behind gutters, porch floors, 


to take the 


1 day'Tsaw rain going right thro 
unpainted cedar siding—the best of mat 
bout porous and sliced too thin on the upper 
Pa That's another moder improvement to 
Fook out for, reducing the old-time Uhicknese 
‘of lumber in’ clapboard, flooring, trim, and 1 
don’t know what else. One inch was pared to 
tha, then to three-quarters and ote 
is. “The latest is closet Hning veneer 
iat needs a micrometer to measure it” 
“And could be applied with earpet tacks 
x another point, the way some houses 
‘ Uther ‘wid the male and 
fewest nail 


hand at a funeral, you enn guess that the 
‘being skimpedl. I like plenty of spike 
ioe less th 


rovide 
tight 


strength 

-ngainat warping. 
ashing over exposed doors and windows 

something that many persons never heard 
suggested 


ED to be done on algo jobs and is 
Yet. Pechaps I ought to complain about 
lack of flashing, because that gives me a food 
ny day ot repair work every ser “Our 
lows are leaking badly on the inside top, 
fides, Mr. Warner, folks say over the 
"Please come” and fx them right 
ay It's raining and they think I can stop 
Trouble in a jy.” The plaster i stained 
Inside, the drip eap outside ix probably rotted 
low and expensive job that would never 
if afew exten dollars had been spent 
the fist place. ‘This roule i 
happen wiih sing then here 
eal shingled” of water elects 
tn the drip eap above the w 
der-—the joat not b 
worked open by thr 


dow and is blown 
tight when new oF 
"Then the 


kage tater: 


water rune down the inside of the frame and 
even into the house.” Flashing is « 
hauled to the sheath 


al stip 
under 


bent over | 
ed jut below Te ca 
o ahape on a two-by-four 

ing iin place The old houses wsed 
jw re have copper as the Bret choke 
iollar’s worth of copper on. 8 window wil 
five ten dollars in repeten Zine all Tight, 
Bu does not mate wll with the ac nea 

neo shins” 

gues you believe in for other 
flashing, too™in root (Costutued on page 18 
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Herschel Logan 
with drawings made 
(1) before and (2) 
after Federal School 


turns INK toGOLD 


HERSCHEL LOGAN wanted to make money. He liked to draw, but his 
‘work (an example of which is shown in No, 1, the small crudely drawn 
hheads above) was not good enough to sell." Secing an advertisement of the 
Federal Schools, he filed out a coupon like the ‘one at the bottom of this 
ee, Now compare his recent work, No. 2, with the erude ink scratchings 
RetGia before he enrolled in the Federal Course, ‘The drawing of Lincoln 
shows that Logan understands the ‘application of ink, You can see 
{or yourself how the Federal Course has “steadied” his band. This isthe type 
of drawing that is simple, strong, masterful and pays big money to the tan 
Sho can do ie. Logins Just one of hundredy of young people making 
Zod money because of Federal Training. 
Publishers buy millions of dollars ‘worth of illustrations like Logan’ 


every year. If you ‘draw let your talent make your fortune. 
Sach famous. a Sid Smith, Fontaine Fox, Neysa McMein, Herbert 
enason, Clare Briggs, and over ity other, contribute txcluive lessons and 
Irawings especially. prepared for the Federal Course. It’s easy to learn the 


“Federal Way.” Study at home in your spare time, 


Test Your Drawing Talent 


Many people have a talent for art and do not realize it. It is well proven 
by Logan's first work compared with his drawing of Lincoln. Do you like 
to draw? A liking for drawing usually indicates talent 

which can be developed. Our ‘Standard Vocational Art 
‘Test will tell you just how much ability you have, Send 
for it, its free. We will enclose with it our illustrated 
booklet, “A Road to Bigger Things” which explains illus 
trating as a profession, tells about famous artists who have 
helped build up 
the Federal 
Course 
shows. the re- 
markable work of 
students. You'll 
Want both ‘the 
booklet and the 
test chart. Fill 
out the coupon 


of Illustrating 


FEDERAL SCHOOL OF ILLUSTRATING. 
9148 Federal School Bidg., Minneapolis, Minn. 

Please send your free book, “A Road to Bigger Things,” together with 
your Standard Vocational Art Test. 


Name —__ 


Occupation —___ 
Address 


a - 
The Letter That Saved 
Bob Johnson’s Job 


—and paved the way 
for a better one! 


‘Bob answered the sumo 
Just a Title fear 


in hs, employ 
ickly from his chait and grasped Bob 
Suimly bythe han eee 
“L want t9 congratulate you, young man, 
fon the mark you. are making. with the 
Hc: & Dam eld ae that you re trate 
self ot only for you present ob, 
he job ahead” 7 Prevent 


aot 
LaF i 
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Tips from a Veteran 


ing, diagonal sheathi 
“Pads of the carpenter,” they. say, 
for “What does it matter al 


“WELL, it looks neater to miter. But 1 

doabt the job is any better, aide from 
fooks, and maybe not as good as leaving the 
board ends square and filling the groove with a 
strip of quarter round, ‘This saves work, and 
tthe solid corner is less likely to get dasnaged i 
time, of open to the weather like a thin-elged 
titer. T always fancied the old Colonial style 
where they the ‘comers with wide 
iastere—set in pla ects—wbich were we 
ful and mighty ornamen 

‘Does 


expect a carpenter 
to my be likes second-hand humber any sore 
than & cook likes to make a banquet out of 
leftovers Its hard on tools and temper. The 
stall is full f nails that nick planes and 
Tain saw, Tt as split ends that eal for rake 
stuft "tacking together or cutting off with 
wastage. Te ip of odd sses that 
the ter wears out figuring how 
format thi and Mat Hee aleare pig, 
Ping, shimming. takes 
more than twice at much fine anda few more 
ot ei opr with righamey werk 


“ QUPPOSE a man does his on work on 


seconu-hanad stu? 
“Then his bargain is a hundred percent, 
sinus wear on tools and temper.” 
“Here's a final classic question: Which ig 


eter forthe owes day's work o contrnct?™™ 
honest." replied Uncle Ek “ut you eile 

pales oo toes te bald, 
to'coniracl keep away from the lowest bier 
Ifyou want a job St quay: 


Still Newer Uses of ) 


THE list of amazing new jobs for X-rays ag 
fand August iasuer of 
‘continues to 


aiven in the J 


Porcusn Scirvce’ Mosrmtr, 


Egyptian mumaies a the Field Museums, Chir 
‘cage, Dr. Cora A. Matthews, of the staff of the 
Cook County Hospital, has been 


E 


September, 19 


(00 CLEARED 
IN ONE DAY 


So writes W. H. Adams of Ohio. Letter 


atin 
mangfacters 
Tondprodact 
WE START YOU IN BUSINESS 
Furnish seret ra 
tment Lite api 


TRADESCHOOL 


September, 1928 
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Is Man Pygmy or Giant? 


+ Cantina 


molecules have to “stand on each other's 
shoulders” to reach across. 

‘And molecules are the giants of this sub- 
visible world. Each is a gniverse in itsell in 


Twhirl at once 
‘toms and wi 
diuppeats you move the pega few fe 

if you move the page a few feet 
aways et, so me coraled 
srikin that “0 are «jostling crowd of atoms 
Era fpumber than al the tar youn 

the aky' 

An anile in the July isue of Porcine 
Scroeer Most tall ofa discovers an 
‘ound by Robert A. Milian, the American 
fmt who was aware the Nobel Pie for 
Ui wrk with emi ray He ai rt 

din to nuspeet that all space i 
with come rays creating fresh atoom. Por a 
Tong time, we have bren told that the earth is 
easing away and wil eventualy disappear 
Dre Milian’ iden that new atoms 
ost through radioactivity suggests that 
the carth may last forever 
‘But even nailer than’ the atoms are the 
seerons, Lad planets for] Mir om ee 
fits a ter than that with 
a 
tverything around, you ser | 
dely Bois towel The cats et oy 
tables and buildings and the earth d 
triple, quadruple in sine. 


HEY keep on until everything is ten billion 
‘Tilno aronl eye te el be ton 
fom mies tll. And they” would heck 
‘round babies weighing, ty mon. "ons 
Sie woul ie a long that they 
veup them about the present equator dosen 
Uinta bin-shot would have swelled to the 
tie ef ibe anrth on we know 

Tht, even fa uch» fantasti 
world, one of these electrons wo 
hme lege en the ead oo 

ieking atch things, ow gigantic wes 

Nea Charethe First was 
ove of hs bnlyguals was wa 
tbe habit of corying doe! around with bin 
tect ere aa oto 
two, dwarf oF the giant, best symbolines 
i wa wld yop 

‘We ureundecll, ook 
wether be na py 
Wm the 


pet 
ts wun waste 
facta toner ia he “Te phage 
imate les deen 

es dyer 
ee san oh oe 
aa ar ay 
a i i a es 
Beil tl ral tans 
Sie Sez ererieoe 
san ek 
fe eplat mary te en anid 
eee aes tee gem te 
strangled at its source, 


MAS, eset oo ove the sim of the 

ibe anid wes a friend half around the 
spt aor, "Be ene ths cea as 
single step—by airplane. He strides across the 
Jand faster than the fleetest sdeer—by autor 


LuBY ting his bran, man has besos sifer 
ian the deer, stronger than, the elephant, 

more ted than the eagle. He has con 

‘quered the alt, the land, the sea. 

Mentally he has become the giant of the 


ble, 


iy oF a giant. 
of the ti 


YOU CAN CHOOSE 
IF YOU WILL 


'HANCE governs the general trend of too many lives. 
By chance many people live in a certain place, attend 

a certain school, take the opportune job; they chance 
upon certain associates, books, and thoughts. 
But by courage and determined effort they could choose 
oftentimes where to live, what to study and, to a large 
extent, what to accomplish. 
Hundreds of thousands of ambitious people are studying 
at home in their leisure time. Increased earning capacity 
is the objective that many are attaining. But whether 
the attainment be greater efficiency in business, or a more 
interesting social life, or the real joy of developing a more 
cultured point of view, the studies that lead to these 
objectives are available, wherever one lives, through 
Corsa Home Study Courses. The range of subjects is 
wide. 


COLUMBIA UNIVERSITY 
Offers Home Study Courses of University Grade 


in the following Subjects 
Oneene 


Yost Laneunges 
pre” 


Dromieg sed iting 


eo ay 


Rone 


Hi Esto courses have been by our instructors to meet the 
juirements of study at home. While all basic material 
essential to the full understanding of each subject is fully covered, 
sullicient elasticity is allowed to permit adaptation to the individual 
needs of the student. Everyone who enrolls for a Columbia course is 
personally taught by a member of the University faculty. Special 
arrangements can be made for group study. 
‘The University will send on request full information about these home 
study courses. A coupon is printed below for your convenience. If 
you care to write a letter briefly outlining your educational interests 
tur instructors may be able to offer helplal suggestions. Mention 
subjects which are of interest to you, even if they are not listed here 
because additions to the courses offered are made from time to time. 
HIGH SCHOOL AND COLLEGE PREPARATORY COURSES 
Coen UNIVERSITY Home Study Department. has 
courses covering the equivalent of four years of High 
sate st This complete High School or College Preparatory 
training is available to those who can not undertake class room work. 
We shall be glad to send you our special bulletin upon request. 


(COLUMBIA UNIVERSITY, University Extension —Hlame Stuy Department, New Ys 
Preuse seed me ful information about Columbia University Home Study Cours 
etal the following suber Pop. Bel -0-25 


Nene. 
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‘use pair of pliers can become an elects 
expert and fe hina forever frm the 

rye ean ing iie BAG PAY roee: 
tion of electricity right in New York City 
thre heart of the electrical workt--the city 
‘of 100,000 jobs.” At the name time you are 
Hearing the BE PAY re mo 

‘njoying the sights and wonders ol 
York te modern Boga 


Be an Electrical Expert 
Grndonien of the NEW YORK ELEC- 
TTRICAL? SE1H00E en era ty i 
iy cletrieal companies: "Or, 104 
Pealertibe Indepandonse of &,.esioess of 
Four own, there are thowrnnds of oppor: 
tumniies for ‘efient, dependable. mento 
become cletneal scudrertore. When vos 
tania titted only by your Owe nergy 
and abaitye = 


Personal Instruction 
‘The NEW YORK ELECTRICAL 


BCHOOL le not a eorreepoodenre seboo 
ou leas ty doing bey personal instruc. 
tion on full size standard eleetrieal equip- 


ment under the personal supervision of 


Pay [prasice’b) woking the Be 


bates steiner atest ee 


iat spore 


‘The NEW YORK ELECTRICAL SCHOOL 
40 W. 17¢h Street, New York 


MAIL TODAY sseeeseeeses 


Here Are Correct Answers 
‘To Questions on Page 73 


“rock ol,” as it then was called, soon became 
the general illuminant of the country. 


Sia a te en el 


Fics ak 


ie H 
string to go between the big toe and the other 


thre tl erful water a 
You an of od contehsng 
ete ae 


6. The only places are the salt desert regions 
‘ground is saturated with salto 


where the 


T. Most of the Srst-qualit 
from Canada, ear i, about 
miles south of the city of Quebec. 
‘quantities of asbeston have been found in 
thany other places in the world. 


4. This name has been applied for generations 
1s the eyo Bucharest ni abo Worn, 

ncently's provine of ti Empire, 
{rom which fr name is derived. "The site 
‘occupied 


Bucharest was: 


‘originally by 

Normans 16 fancied resemblance to Paris it 

no doubt based upon its showy avenues anv 
‘upon 


Indien whereas the chet sappy of encno comes, 
from the West Indies. bad 


10, Geologists believe that the great Andes 
Mountain chain on the western coast of South 


America in the ‘mountain 
range. This is indicated not enly by the 
freneral geological character of western South 


Rnericas ia ho ‘by the. great height and 
steepness of these mountains. Older moun- 
tains have had time to be worn down. 


LL. These famous people belong to the San 
Blas tribe of Indians, living in Panama on the 
South American Side of the Canal Zone. Some 


The" white 


race, but are a variety of albino, 


ians” are really not a separate 
‘belonging to 
the ordinary native race of the region. 


12. This distinction is believed to belong to 
Panama City, at the Pacific end of the Panama 
“anal. This city was founded by the Spaniards 
in 1519. 


Pha oh 


How to Work with Tools and Wood 
pny ire 
HSS ae es 


Price $1.00 


POPULAR SCIENCE MONTHLY 


250 Fourth Avene 


‘New York City 


Ship Modet Making—Vl-£ 
How to Make Worth-while 
Models of Decorative Ships 


A. practical book wh 
fat make inode 


—_ pecs et 


“Gallon, 


Shp Moet Making—Vol It 
How to Make a Clipper Ship 

A, practical book which tlle ow, fo make = med 

anne Sie oS 

By Carrais E, Anarrace McCaxx 

‘hip Morel Mating, Vslumer 1 and Mee fl 

cern Lent Hen 


‘ial drawings of ey 
liscribe howto 
Tow to 


POPULAR SCIENCE MONTHLY 


250 Fourth Ave. 


New York Gey 


Gains in Conquest of the Air 
(Contin fom me 


‘That is the recent conclusion of the U.S. 
Department of Commerce, based on Ger 
many’s record of 5,713,200 miles fown last 
{Year and this country’s estimated 5,700,000. 
Panenger travel by sir in particular, a phase 


transport agencies, 
Tests Show How Fast We Fall 


ump rom a plane, the greatest. 
‘your Fady wil attain ie between 100 abd 180 
tniles an hour no matter how far you fall. That 
Eke Soar tie C83 
arent of Aeronautics, tas! on tight-experi 
iments with, farelghted dummies at Wright 
Field Dayton, ©. ‘These dumnies were hurled 
trom high-fling airplanes. Cameras recorded 
toch dummy's fall asa streak of light, broken 
second on the ground by a momentary, 
tx tnd wk othe ster: unpre 
tnilting measurement of the speed of fal b 
the length ofthe fight stab afer each second. 
“After ook 1,000 feet of fall the dasamsa 
reached the maximum speedo "terminal 
Yebeity”” of 109 to 120 miles an hour—only 
Half the calelated speed of falling bodies after 
traversing this distance when the a's resist- 
fg ot taken ini cecount Tn fac an 
tirplane in a sive might even descend faster 
iat a col al and pot apg cer 
‘falling plane might well wait awhile 
tests showed, until he sowed down. before 
‘opening his parachute, that be would not 
Ser s0 abrupt a jerk as the chute opened. 


Automobile Men Turning to Air 


ORMATION of an aviation equipment de- 

partment, with branches. from coast to 
coant, is contemplated by the Automotive 
Equipment Association, "according to. its 
president, Arthur C. Stors. Such a step would 


alive ‘the entry of sutomotie makers asa 
Sie tte cops “evicngs ands Sheet 
Yecares, many iadivideal automobile’ mano: 
inca so joer are ale upping 

tearby airports with aviation equipment 
Turther tvidence tat the sstonoble ioe 
{0 aviation i seen 


Delore catching’ up to motor production: 
be Met were bait ts te Caled 


vines respective, 
Shatwil tem outa pee deh? . 


Combined Plane and Bus Lines 


‘Exiting motor but routes between Detroit, 
Kansas City, and Salt Lake City. 
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Now You 


can learn. 


MAGIC 


Quick-Easy-In Spare 
Time-at Homes... 


a Month 


on. 
paid to expert 1) Magicians, 


Astonish Your Friends! 


Mail Coupon for 
Free Magic Book! 


Wee today for ou? FREE 
bi 
Hoe fete net Se anhee 


“I wish 


re you iti 
pat * 
'You know as well 


tones 's PATENT Essenrias 
orth Cast, Engr, Lane sn overae 
‘oan pee SLE, 


a i ee ps 
Fk Yo opr, 530 Fe re ere 
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New Magic Worked 


by Cameras 
(Conon fom 29 


Dr. C.E. K. Mees, director of escarch of the 
‘stag Koa Company an ine po 
im that shows the whole. structure 
Kicaly leaping from x bare foundation into 
its finished’ state, with delays and. progress 
along the way: strikingly revealed. 
“Another odd form of camera mation study 
has recently been tried in German factories to 
find ‘oat how many waste motions workmen 
vrere making. A"atill camera was trained on 
factory room anv each man in turn was re 
‘quired to workin a lightweight harness studded 
‘ith tiny’ electric lamps. ‘The plates, when 
eveloped, showed a maze of steaks from the 
‘moving lamps, tracing every movement of the 
trorker and showing many Ut could be elme 
ted to advantage. 
Not only cam the camera 
you might se if they happened 
Snoughe—but it can picture things you could 
ever ae beens your ejen arent built frit 


eos 
be ees rs 


simply fal to re 
‘operat, Bu ‘te ag 
fe forever blind to 
tak or “more vist tant vse the tre 
Colors that are the extremes of our visual span 
int there the camera jst commencing 


AT HAT fs why the camera i so valuable in 
‘any kind of chemical or astronomical 
analysis in which the spectroscope, a device to 


things 
ly or fast 


sol ight int its whale range of vse and 
is, for ie 
“in the dis. 
very by two University of iis chemists 
‘element illinium, not 
‘ago, through the be evidence 
iltherto unseen ines in the Xeray spectrum, 


Chand of mineral ed a the ae 
iets a one set 
amr ae ve accust 
~s devised by RP. 
aie CF 


reas 
Hitherto it has been extremely dificult to, 
dict in, advance whether lecture ball-or 
Sditoriam would" be filed with annoying 


Ys voice.” In the new 
ef the hal is bit fro the 

schitec's plan, a strip of poled metal bor 
rescat the wal eels cei 
light placed where the speaker wil be. Thee 
the whole model is place in a dark chamber 


tnd photographed. 
sm KS of light reflected from the metal 
indicate also the path that sound 
take, since a sound is reflected 
the same manner asa light beam. By 

altering the postion af walls until the camera 
reveals that light rays, and therfore sound 
‘raves also, are evenly distributed over the 
Cntire hall without excenive.criaecrossing 
{rom wall to wall, echoes are eliminated, 

‘And the value af X 
no. comment... ‘They 
Hinklem flaws in 
stitution of the human organism. Tn medicine 
‘and. surgery they are_immocdiate means to 
‘ingoosis and cure. ‘They detect forgeries, 
alterations of checks and counterfeit money” 

Tafraced rays invisible ight waves beyond 
the red rays you can see—have the peculiar 
power of penetrating fog and haze: and air- 


Eee ait cea by 
pate 
ig fsbo i ann] 


Prof, Wiliam D. Harkins, of the Univer: 
sity'of Chicago, recently exhibited to mem 
bersof the American (Continued on page 189) 


A RAILWAY 
TRAFFIC INSPECTOR 


iB 


feck vou Mong 


BE A MOVIE 
OPERATOR 


“=ARN +40 10100 weix 


getting ahead 


fosnclaly wil'be tound’sn page Tout 
of this issue. 
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New Magic Worked 
by Cameras 
(Cetin rm me 18) 


hep Society sr of the handed hn 
ito {aken, showing t 
trek of bliin aes or parties mds i 
ible by their microscopic trails of water vapor 
‘Thirty of the photographs he said, had caught 
the actual event of am storie collision fas 
Gusting ‘event that throws light on the atom’s 
real structure. 

‘Meanwhile Dr. Carl E, Seashore, of the 
Unie Hoa“ dnere it 
inusle and speech, nce it ean oe 
tere mechanical pattern of waves in the ait 
fa be recorded al analyzed by photography: 
fd he has devi « motion picture apparatiss 
{Src ging ay i ery of 

‘Of the sages voice 

P*Another contributor to the unusual uses of 
glotmeragi Dr. Walter ims the 

fount Wilson Observatory at Pasadena, Cali 
Dy taking pictures of Mary and other plap- 
«by a glow, erect and tn 
lok tight Yn turn be has male ioportant 
fnew ntudes of Uheit-atmoopheres an tem 
peratires 


Met nr pny 
corsa Shan te hasan pando preserve 
ee trl 
srmidtnc/atari ace talroay 
Seer ae ae 
Egieaara ane 
His aaeoc es ee 
Ei i weet 
You il Gn drawer pon drawer of photo- 
vain cakes 
ik And science esters the camer t= 
Wha its 
A acter 
pompous scat 


Biitogaphs ey have records fat 
‘valuable than any observation made by eye. 
Once-tedious star counts of the sky are now 
replaced by the “patrol plates” of great ob- 
fervatris detailed sets of photograph that 

ivey the heavens at regular intervals and 
fare kept om record forever, 


[0 LESS i 


fallible isa novel type of instru 


been built bank of electric lamps run on dry 
btteren, supplying its own ight. When its 
square ose ts pressed. against ameter the 
meter face is flooded with light and the Gls 
records a picture of the dials. Of course this 
camera has w host of other uses for it ean eopy 
any document, sqaure, oF paper agunst 
essed. 


MAKING pictures of ‘valuable gems, to 

identify them in case they are isa 
practice recently adopted by Paris jewelers 
that again makes use of the camera's unforget- 
{ing eye for detail. According to the National 
Jewelers’ Association, itis expected that such 


things unpleasant for the professional thief 


con fence. 
‘Meanwhile, in America, a special camera has 
been to photograph on a single strip 


SPnctin pictur te i the shes 
‘motion picture r 
through bank” The record thus obtained 
tnlainies ria of fea, 

‘These are a few of the ways by: which 
the camera, whose highest alm was once to 
take a picture of somebody's rlative has be 
tome a priceless servant of industry and 
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Thus Genuine 
vorine Dan you cory it? Tey it How 
Pocket may che mons ay of ola Ee 
Rule 


"This wil po to you patrey ish my compliment 
Me nudiuon f'wil Sead yrs my bok ox Scteesl ‘Draft 
hip "Thon't wait. Copy the sketch now and mailto ms 


FREE RULE COUPON! 


} ENGINEER DOBE 
1961 Lawrence Ave., Div. 13-66 Chicao 


Se ae ton 


Engineer Dobe fim Suchet 


‘A definite program for getting ahead financially will be found on 
‘page four of this issue 


Let Air Mail Pilots 
Teach You to Fly 


Now going into our tenth 

year with over 500 graduates 

and not a single acadent 

‘Send 25¢for helpful new book, 

Thisisan advantage nother “Making Good in Aviation. 

aviation school can offer you. Write today, 

ROBERTSON FLYING SERVICES, INC., Dept. Q 
‘Atliated with ROBERTSON AIRCRAFT CORPORATION 

‘Lambert St. Louis Field (Anus) St. Le Co. Mo ae 


The regular Pilots of the 
U.S. Air Mail between St 
Louis and Chicago are our 
advance instructors, 


Step » Into 
Aviation 


pylons of 
hen why not 
‘Aviation In- 
ore cin Ce began 
Venture since time 
pa test thrill ever 
offered to mant 
‘Think what Aviation fers 


Bites 


DICK BYRD—Adyenturer 


(Continued from page 9) 


may strike the public as being Jess colorful. 

“This new work is the series of side fights 
Byrd will make east and west of his route tothe 
Pole itself. Already Scott and Amundsen have 
traversed this route afoot. But the tiny “ pic- 
slice’ they cut from the unknown continent 
leaves vast areas on either side which Byrd will 
sce for the first time by air. 

‘Suppose the entire surface of the United 
States had never before been seen. What an 
tadventure it would be to traverse it before any’ 
ther human being! The Antarctic continent 
presents just this alluring ponaity to Byrd, 
imve that it is mostly and may 
Contain no form of animal ie 

‘Yet there is always the enticing thought 
that there may be wide areas that are not under 
fe and snow. Witness Peary's experience in 
1897, when he stepped down off the Greenland 
ice-ap on almost the very shores of the Polar 
‘Sea and found an extensive land totally bare of 
ice and snow, filled with flowers and inhabited 
by ‘musk-oxen and Arctic hares. He even 
found distinct traces of human habitation, 


'HE scientists with Byrd know that he may 
find new species of animals, active volea- 


noes precious mineral, strange phenomena 
trew to human knowledge, and a score of other 
Taacinating pomibilities, Indeed, it stirs the 
Mood ‘of ay man to contemplate Uhis last 
Ea Romantica scet sceumbing 10 the 
‘hterprive of an America airman. 

"The cost of the expedition will be in the 
ibochood of #730,000. Tt willbe Uh largest 
most splendidly equipped ever sent to 

Polar regions. Every iota pe 


ie will ext pem- 
mican and biscuit, "He will wear clothing of 
‘move for nearly four months 
indarknen a for an equal numer of onthe 
in perpetual sunlight ‘other months wil 
12 curious steely twilight peculiar to 
the Aatarcs egoes 


VILL lp live as though it were 0 
throbbing human heart, one of the net 
sbert-wuve re ata that have ever been pot 
ltice, “His installation is of bo standard 
toni. Tt being deagned and bait withthe 
SSeistance cf the best beans in the’ United 

Navy, the United States Depertaneat of 
Commer, the United States Bares of Stand 
frie snd several large commercial manos: 
{ers of radio equipment 

its cost will be somewhere near 925,000. Tt 

will requice antenna height of Tess than 100 

yet have a radios of operation of over 
1.0 as. By expects to tale daly with 
New Yorks eat a bet word 
patara.of his Be flat tia’ Ammeiosn poopie 
{ny follow comfortably the excting mrt be 
‘il make into the unkoows 

Tomonber thet the occas sooth aro re 
vecssl, ‘Ths on © soorching Daly day mart 
Silos ween we wrotiar ee orig bra 
reat of eit we may expect readin our 
sly paper: 

AE connie gene fe wintht, ts are in 
soups drkne Tomparstere of locdgoartot 
socntpeat daprse bso ave. Wiad sip 
‘oor lar pr howe. Dring ono Al ak 
Tiga 

"vw grou of his party will ot Sad mach 

ions very tying ‘Tica are hs dogs nad 
ke 
test problem wil be to get them 
south” Sinughed the other day. “Gem Fl 
ive” to" putt both 


MONEY MAKING OPPORTUNITIES SECTION 


September, 1928, 


, 
ntcTraining Over 00 Succenta Cx 
{Ghitoria te Lando Oppor anit 
Spent on tutoshere. Lenn Mec 
epaire, Conseruction, Gara 


: 
inexcclied Training 
Thiceystwe ine 
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DICK BYRD—Adventurer 


(Continved Seem sane 140) 


‘on the ice while we are 

ia parece mec ier 
the Eskimo dog as well as the native of the far 
north is nceustomed to a temperature range of 
thirty-five degrees above zero to eighty degrees 
below. ‘The tog perspires through his mouth 


And seeps out of doors even i the coldest 
treather The native wears loose skin clothing 
Sn can sleep in the open stng hind a wind 
break when the thermometer i inthe minus 


to take with him This hunter aout four 
fect"seven inches tall and weighs Jew. than 


‘one ltundred and thirty pounds. ‘He is stockily 
built, has never had a bath, and prefers raw 
meat to cooked. ‘The only food he ents regula 
Wie ee i ce Sk 


of the globe. "Hel 
hhe sees the lee and 


ihe is beck home when 
iow again. Then where 
‘about the Polar bears 


JN, SHS connection Byrd 
‘studied all types of sled 
strong ones if only to earry the 100 tons of wal 
flesh ‘which he must in the Bay of 
Whales for his dogs 
‘The sledge Byrd as decided on will be 
nearly the tame as Amundsen’ He will not 
need an Eskimo sledge because he will not 
travel on sea ice; and he must have wide fat 
runners to ride over the deep soow of the 
South Polar glaciers. ‘Hence. his favor for 
the Norwesiat type which weighs law Ua 
thirty "pounds, as” compared with  Peary's 
rugged 100-pound framework built to. with- 
the chaotic pressure floes in the far 


has carefully 
He will need 


“To supplement the dogs in hauling loads he 
is taking two 100-ton tractors. ‘These will help 
holst his heavy cargo from the ship's boats 
‘on to the ice barrier. ‘They will also haul load 


‘of provisions to depots near the headquarters, 
from which the dogs will in turn haul smaller 
loauls to other depots farther away. Lines of 


depots about 100 miles apart wil radiate in 
seep stiostom 

Svsh we'd hal tractor in Spitsbergen!" 

cexclimed inky Tom Mulroy to me ax f was 

"sit took every ounce of 


plane 
‘This gives another important duty for the 


lunder proper conditions to reach the base 
‘ne nique part of the plane eauipment will 
\utomatie cameras pointing downward that 

will permit, Byrd to’ bring back 

Photographic record of the new territory over 

Which he will pass. ‘Thus for the first time i 

history ‘an explorer will bring back a visible 

record of vast discoveries, 


ar Hane nd eames toaltoreal 
it costs 
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LAW OFFICES. 
OPPosiTE 
US.PATENT, 
OFFICE / 


Protect Your Ideas 
Take the First Step Today 


{or an improvement on an obd one. You should eomtuunionte wi 
‘competent Hagistered Patent Attorney AT ONCE, Livery ye 
{hounds of applications for patents ary fled in the {8 Patent 
Dice. "Froguentiy two or more applications are toade for the same 
‘or substantially the mame iden {even though the inventors may ive 
In didereat sections of the country and be entirely unknown to one 
Another). In much a, cam, the burden of 

pplication fled. ‘De! 

‘Smetimiea mean the lom of & patent. 80 


Strict Secrecy Pre- 
served—Write Me in 


park, cwoore located in every nuate In the 
Uaioe 


No Charges for Information 
on How to Proceed 


spain na et pri at 
aetna en te 
Fei 


Golumbia; "United States 
‘Court of Claim. 
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‘eto develop your 
Tod shorign home meh 


feed "Yu wil 
n 


i ay thw Pathe wa 


Many Eeteral School students are 
seh, 8m Be, a 
ti ‘eer 


far nak 
Send TODAY ter Your 
‘Questionnaire! 


out and mail Ube eppon, stat 
re’ fn 


fe the souree end shoving work 


Federal Students 


1390 Federal Schools Bids, 
Minneapoll, st 


Do You Know How Your 
Icebox Is Built? 


« from pone 38) 
box in Photograph 2 is of very poor construc. | 
tion as far as insulation is concerned, although | 
im appearance it ranks with the others. This 
box, as the illustration shows, was cut in two, 
revealing that the heat insulation consisted of 
‘hothing but a one-inch air space and two 
skimpy layers of felt. At 807, this box main. 
tained an average inside temperature of about 

Even in the coldest part of the box, 
rectly under, the Soe chamber, the temper: | 
‘ature was 


IHESE tests maul with the base led with 
sy he doo gop apoio a | 

favorable as ponible for the keboxes, proved 

{improper inatlation even before the boxes were 


ripped open 
fen take moch imagination to picture 
Ah sat fod preservation yo ro et 
‘ith all cheaper bowen: kept oly partly filed 
Sith {ce eaperally with the doors opeoed as 
cotiy a im normal wae 
Teebowesteted aren no sense “horsbte 
examples" They areas god Seboues an cat 
ievottained at the prices Tavestigation of 
insulation is necesary" in selecting’ & poo 
rlrigerator 


you are considering the purchase 
of a new refrigerator, write to the Pop= 
Ular Science Institute of Standards for 
the latest edition of the booklet, "R 
frigeration for the Home. 
information on various 
erators, important poini 
tind when buying, and 
proper care. ce of 
Reemtystive cemtas A list of tested amd 
od refrigerators will be included. 
Aildress your letters: Popular Scienes 
Tnatitute of ‘Fourth Ave= 


reat Oceans Under the Ground 
tthe ground 


people stop to realise t 
Pita tectiotula towt 


says Doctor Reeds, has been 
ratherng inthe round | vit ie 
places i probably gors own to's depth of xix 
Iniles Tricking through the ros it forms 
Sublerrancan waterway systems sich as are 
found im the Maramoth Cave in Kentucky and 
the Bnaless Caverns in. Virginia, 

ake ‘hich hath ts in. iden 
streams are mote oe less common. Tn th 
Tver Basia in idaho 0 river Sows Semath 
soleanie rocks And below Shoshone Fallin 
the same region, underground water bubbles 


than thre billion gallons a day. 


Meteors Cause Imitation Quakes 


SOME ook ago sant eter Aad he 
2 Boral cron the skies above Georgia 
sf sath Carin” Started nha re 
ted a severe accompanying “earthquake 
Figo trembled, window panes crashed. 

‘Gan maceors couse earthquakes? 

An anvmer was supphed ty Prof. Charles P. 
Olivier of the Univeraty of Virginia, president 
Gt the American Meteor Sockty. "Nor" he 
Sih” ie the at aes rep when 3 
Imeteor plunges th carts atsor 
Phere can shake buildings ‘with their force 
hd ofa alm, cut Hie thon 
ot'an earthquake A metcon, be 
travel as fant as twenty-five miles 
fifty times the speed of = shell from 
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£300,000 
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‘Trade-mara, Copyrights, Patent Litigation, 
Raadbook witneetencan torasckanad 
movements” Sent fre on request 
ALBERT E. DIETERICH 
eet hn Of 
Oe er htnaton, 


PATENTS 


TA 
POOR copy MONET eran 


WATSON F, couEMAN, 


perma 
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What Good Is Automobile 


Insurance? 


(Contin om ose 69) 


company is bound to pay the other fellow’s 
mages assessed against you of agreed upon. 
Your steering knuckle breaks and. your ma 
chine erashes through a plate glass window, for 
‘hich the company must pay, 

‘But suppose you sinash your new car into 
your old one inside the garage, no liability. Or 
Suppose you are taking howe an expensive 
raul set which is damaged in a collision. 

Here's what the poliey says: 

"The company ‘ssuines legal liability for 

‘destruction of the property of 


‘ccuding the propery of 
arg of the astral, any 


the injury to 
other per 
the assured, oF in 


Sarees = 
ont lng tp «Hn 
arpa rercnasee ag ais 
Zee omen ea 


THE coverage holds good while the insured 
‘ear is being operated by any persons with 
‘your permission, or with the permission of 
‘adult member of your household, other than 
‘chauffeur or domestic servant. But: 

demnity extended to persons other 
than the assured shall not apply if the automo- 
bile ia being used as a publle 
owned or operated by any wut 


turer, dealer, garage, repair shop, 
ation unless the laws ef the wate ia which 
tis pl 


asd prove to the contrary.” 
at in mind the next time vou usk the 
todrive your car ome. If he should 
slo body —? 


Keep ti 


our personal habit 
inthe courts for any 


ft ero ‘0 
{Utmages which the insurance company had to 
oe boy had been meverey cut when his 
Rater drove 

veri 
sho 


‘parked machine 
‘well enough Known (but it 
There) that if your ear is 
‘anyone under the legal age 
many event tinder sixteen Years of 
ance company may disclaim all 


vy: je 
ur insurance is 
when your ear is bei 
‘peed “contest,” whethe 
speedway or 


F YOUR car 


womatically canceled 


for owrance, for 8 

2 ee 
Pacers 
Peeper yao 
aberrant 
to! pursue two Being robbers ‘The machine 
Seriouitre cama 
Seite eats 
inet order of 


material 
insurance company of 
‘The policy specially reli 


policeman commandeered | 


Cleaning Glue Off a Workbench 
GPRINKLE wet svdust on a cabinetmak- 

er's bench encrusted with glue. When the 
sawdust is removed after twelve hours the 
ile comes with i 


MONEY MAKING OPPORTUNITIES SECTION 


of his employes, oF carried in or upon the autor | 
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TRADEMARKS 


PATENTS manne 


R THE PROTECT! 
OUR OFFER: 6?"Vour invention 
YOUR FIRST STEP. —The_inventor should 
write for our blank form—“RECORD OF IN- 
VENTION.” This should be signed, witnessed, 
and returned to us, together with’ model or 
sketch and description of the invention for 
INSPECTION and ADVICE FREE! 


Our FIVE Books Mailed Free to 
Inventors 
Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 
Contains full instructions regarding U. 8. Pat- 
ents, Our Methods, Terms, and 100 Mechanical 
Movements illustrated and described. 


OUR TRADE-MARK BOOK 
Shows value and necessity of Trade-Mark Pro- 
tection. Information rezarding T'rade-Marks and 
unfair competition in trade; 


OUR FOREIGN BOOK 
We have Direct Agencies in Foreign Countries 
and secure Foreign Patents in shortest time and 
at lowest cost, 


PROGRESS OF INVENTION 


Description of, World's Most Pressing Problems by 

Leading Scientists and Inventors. All Communica 

tions and Data Strictly Confidential. Interference 
‘and Infringement Suits Prosecuted. 


DELAYS ARE DANGEROUS 
IN PATENT MATTERS 
IMPORTANT! To Avoid Delay! 


YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN OUR 
OFFICE to save correspondence, secure protection and early 
filing date in the Patent Office. ‘To secure special preparation of 
your case send $25.00 on account with model or sketch and de- 
‘scription of invention. 


Our Lawyers Practice in all U. S. Courts and defend Clients in Suits involoing 
Patents, Trade-Marks and Copyrights 


OUR ORGANIZATION OFFERS PERSONAL SERVICE 
By Experienced Patent Lawyers, Solicitors, and Draftsmen 
We regard a satisfied client as our best advertisement, and 
furnish, upon request, lists of clients in any state for whom 
we have secured patents. 
Highest References—Prompt Service—Reasonable Terms 


WRITE TODAYevseeeseerveeevatens 


rree i VICTOR J. EVANS & CO. 
Registered Patent Attorneys 
MAIN OFFICES: 690 Ninth St., Washington, D.C. 


OFFICES: 1007 Woolworth Bidg., New York City; 518-519 Libe 
Philadelphia, Pa.; 514 Empire Bldg., Pittsburgh, Pa.; 1114 Tacoma Bi 
jeago, Ill.; 1010 Hobart Bidg., San Francisco, Calif. 


Gentlemen: Please send me FREE OF CHARGE your books as described above. 


Bi 
Chi 


Name... 


Address... 
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Scmyrinc Asmnicaw Butoro 
Washington, D. C. 


Scrmwrinc Asenican Burtpino 
24 W. 40th St., New York City 


Honaxr Burtpiwo 
San Francisco, Cal. 


Van Novs Burtoiwo 
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Co Oe 


Books and Information on Patents and Trade-Marks 
by Request 


Tower Burtowo 
Chicago, Ill, 


Associates in all Foreign Countries 


NVENTORS your ibe 
YOUR IDEAS 
Send for our Guide Book, HOW TO GET YOUR PATENT, 


and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, etc. Send model or sketch and description 


of your invention for Ih 
tion ‘and Instructions Free 
Terms Reasonable. 


New Jobs for Old Metals 


(Contin from mage 20) 


capable of making alloys almost as light as 
‘water and destined, optimistic chemists hope, 
to be perhaps as important as aluminum. 
Four other metals stil relatively unused are 
potassium, sodium, rubidium, and caesium, all 
(f which become so angry when anyone gives 
them a drink of water that they burst. into 
Hane. ‘The familiar experiment in which a bit 
of metallic potassium catches fire when thrown 
{nto a dish of water will be remembered by 
‘every student of chemistry. This very ability 
{o explode at the touch of water may, have 
utility, "For example, it might he possible to 

i this group by 
‘acetylene in 


ONE. ef the, mot romantic steres of jab 
nuns bythe elements is that of boron, the 
clement of hovwchold borax. Boras war the 
first chemical ever sed in industry, for was 
At least sie thousand years ago tat prom 
Doctors gathered it in the deserts of Central 
Kea and brought ton yaks and cael to the 
‘ive towns of Babslona, one of which was 
to become twenty centurie later that famous 
Uref the Chatdes where Abraham was bart 
Hee the King's goldamithe ted horas to pry 
find weld the metal of Uhowe beautiful crows 
td Reads and necked up fom 
the ruins of Ur and other etins Without 
tro the maroon example he wok 
jewelry might never have, heen mad 
For many centuries fron hed Ut job, but 
in’ time the goldsmiths. found tier "and 
Cheaper chemical helpers and boron turned to 
ieiptag other metal workers; to. purifying 
copper: for example, and aiding to weld ion 
‘The, jobs, ton, ‘proved temporary, and 
thron's ext tr. was with the eaters of food 
find the prewrvers of meat, where one of it 
‘ompoond, bore acid, wat ch sed to pre 


seat decay by microbes” Banitary officers, Jed 
iy te famous Dr. Harvey W. Wiley, fay 
thor out of this Job and new wor 


rier mie te 
eet ee ot 
sa sheet ie erie a 

cha rae ie 
foe eres tame es ema oe hr 
shes, ate te, paso 
leap eerie 
ie ee meee sere Sere 
Ps 


IESE, new jobs have enormoualy jn. 
“ceased boroa's work, but production has 
increned even faster, x0 itis hunting more 
‘Keeng the clesieats th Ce 
“Among the clements that are overworked 
instead of underworked the chemical caspley 
tment agent gets his Toudest howls fi 
‘Tin cans represent perlaps, the greatest ine 
fenton ever made ly man, for they and the 
trays of using them enable ‘us to entry over 
Foch owpty from. ane seusen’ tp anther 
‘Bhs tin 4 can scaly a paper-thn ayer 
ith sdos of set of on, ut so many cans 
re ured that the lowwa deposits of Us ores 
fe almost exhausted. There are very few 
hemical problems crying’ s0 urgently. for 
Sttention as that of finding  helpet for tin, 
Lead ts another clement that egos to we a 
tureat of overwork ahead of i. Its the only 
Karn meter’ Chat can propery protec 
mndceground electri cables. More aol mare 
ables are lak each year, What coment is 63 
protect them when all the lead has been used 


op 

"The only liquid metal, mereury,, has a job 
waiting for it—running boilers. ‘in electric 
Pome bouss: For the mercury boiler perfected 
fy engineers of the General Blectric Company: 
is reported as more efficent than the usual 
boilers using water and steam. Unfortunately, 
there isnot enough (Confined on page £45) 
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“deca for sur aradoaten 


MONEY MAKING OPPORTUNITIES SECTION 


New Jobs for Old Metals 
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imreury known to extn the wordt uty 
velopment of this 

"The hard, platioumlike metal called iridium 
is much overworked, making pins for artifical 
tect, springs and fastenings for ener, and 
the hard, whitish tips on the undersides of the 
nibs of fountain pens. Another platinumlike 
‘metal called osmium is the heaviest substance 
Known, nearly twice as heavy as lead. Tt would 
be useful for weights, but enough of it has never 
been found. 

‘A few years ago platinum was a standby of 
the chemical industry because it will stand hi 
Theat and fesist acs, “About the time of 
‘war platinum got a new job in making jewelry 
‘This pad better and platinuia walked out on 
the chemical industry completely, which is 
‘why chemists still get mad whenever platinum 
jewelry is mentioned. 

"The chemists’ employment offices for ele 
iments have had their successes, of course, as 
‘Well as their failures. Only a few years ago 
‘luminum and tungsten were sitting around 
‘with nothing todo. Now aluminum isthe basis 
‘Of one of the great industries of the world with 
{8 thousand jobs, ranging from construction of 
great airships like the Lor Angeles to. the 
faking of tubes for tooth paste. 

“Tungsten, as everybody knows, is respon- 


sible for the modern electric lamap, 


tools and machine parts 
faces almost as hard as diamonds. Perhaps 
most spectacular of all, chlorine gas, used 

‘war weapon, i now at work bleaching most of 


the paper and much of the white cloth that is 
raade in the work 
"There are still many jobs ws 
ing baslly needed 
heats preferably a metal, although many 
scientific men deem that too much to hope 
for.” Better metals to conduct electricity are 


needed; better even than copper or alurninurn 
At temperatures of 400 degrees below zero or 
thereabouts lead and several other metals 
become better conductors than copper, al 
‘num, or silver. What we teed is somethis 
‘which will have these desirable properties, 
‘Ordinary temperatures. 


‘Conversely, something that will resist 
leetricity. mote perfectly is needed. Glass, 
rubber, and all the ondinary insulators break 


Town ‘when the "valage is peat. enough 

Metals to, concentrate magnetim are abo 
dear “ogre hate ade tw 
tagnetic matters reenthy bythe new perme 
Moye an alloy. of nickel and iron, aa by 
{ome cobaltiron alloys ‘There eed for a 
‘Skemp metal that will stand. white beat. ie 
‘Kimtly withovt oxidising. Metal or other 
Substances that wil sip’ past ech other 
‘rithout friction would ive fs tachine bears 
Togs able to run withost oi ‘Every one of 
{ie fobs i believed pouible to fl. The only 
{rik i to find jst the chemical workmen to 
fit, Whoever has the. skill todo iy will 
pest the world and maize himself and others 
= 


An Easier Way to Fill Sacks 


HEN a number of sacks must be filled, 
holding them open with one hand be- 

‘comes exasperatingly clumsy. An easier 
{sto drive four curved nails around the inner 
each mack 
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Chief Accountant 
of a Big City 


—How Higher Accountancy helped 
Nicolas won Berg to win real success 


Sappose, at the age of 11, you had had 
to leave school to goto work in a Belgian 
lass factory: 


Sappose, at 18, you had landed in Amer- 
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igrsrestin eter 
ee ee 
SERIE AS tin 
ONES the most sensational chapters in 
oh a ea ee 
writton in the past 4 montha, For, almost 
incredible as it may sound, in that short 
arg to ac uate as 
Sed Shae STE 
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Th gn ane pec oe 
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Jerry Smashes Through 


(Continued fom pope 26) 


ing to buy his Dromwell National stock.” 
"SIRS tol drome pinnct. 
stony take were going to pet thes 


’"Well, I don't know.” Jerry opened the et- 
ter and tea" Ika severalother webu 
also been approached, but nobody wa ofered 
Inore than about teen cents on the dolar 
‘This fellow cain that the well exo be suc. 
ceanfl,beeause iti ail Blocked and itis being 
‘riled crooked. I thought T would write and 
sk you what you think” 

“Fifteen cents dove mem like much of a 
Be dis 2" Medford med. “What you 

ig him? 


'N DRUMWELL, the vague reports of prog- 
Tima te eal oee ioeed oa eect 


dampened somewhat by the earlier failures of 
the six wildeats inthe same territory, but ney- 
ertheless alert for what might prove the open- 
ing ofa new pool compare ts the one to the 
sou ‘pumping of the walking-beam and 
the run of the bailer were discussed in post 
office, bank, enfe, and store. 
“They're still drilling up there.” 
baa NiMt they going to do about that crooked 


Bos cosumichor unease 
Day after day the same ti tye 
vs are aes pe 
oe dows Broadway and 
nce eater 
stale a op in rat of the Ci Sth 
sates eneda ers 
feel hes er 
arg er a eee 
esha ie eto te welt ek 
Further details beame known. ‘The hole had. 
verre ap, Tea ed 


irtually undermining them. ‘They had sd 
wean on tp of the working tens and 
sinned ther in. Bu 


itmow they were loose inthe 
ole and could be reached. 

Purdy Vincent Holton was surprised. His 
soft fingers fluttered among the papers on his 
polished desk. 

“What do you think of that!" he exclaimed. 


E WALKED to the door and back, and the 
floor under 


creaked. age balk. A 
couple of young fellows were lating in the 
tice, talkdog ofthe developments. “He ant 


‘one to eall Crandall to him. 
Notwithstanding the summons, it was the 
text morning when Jerry appeared at the 


“I congratulate you upon the impending 
success you seem to be coming to. I confess 
that you have supreme. “And I want to 
cotperate in every posible way can. Tam 
‘engaging Mr. Norden to help you recover the 
tools from the wel 

“They're already recovered. We got them 
outat #4.” 

“The vice president's jaw dropped, and he 

sheepishls. 


bass -was—is everything all right 
fat him as i not Knowing how to 


Spradingeson these “Taal pt 
valida ne 
the prtgees We sail eaten se 


Mr. Norden cam start | (Continued on page 147) 


fegln ely, en a ne 
Famnied tartare Wie tolay 
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Jerry Smashes Through 


nom Jerry detected a aly note in his voice. 
"No, not Mr. Norden, please 
dJermy’s gray cyes were cool, but litle ripples 
sore playing under his jaw. Balto was Tub- 
Tints perplexed 
understand,” he protested. “T 
dest peor your menting. Joong mam 
‘Norden was dlr when thon tools fell 


that anyone—" 
tell you, Mr. Bolton. I feel a sort of 

responsibility in this. T talled the 

{nto letting me go abead with the well 

Norden comes back on the job, Tl quit.” 
fow—why—do you realize—? 

fen. I realiae. But I'd rather not talk 

about i, unless [have to quit. Of course if T 

Quit, I explain wi 


© ()H, WED hate to lose» 

Tilton hastily. 
now just go ahead, and we'll forget about the 
Norden matter. You just go ahead and con- 
tinue to operate as you have been doing.” | 

“Allright, Mr. Holton. I think we're going 

to get something in that well” 

tools were pounding in the hole 
smashing their way straight ahead now. 
‘marked the progress, feeling the cable and iv- 
ing another turn to the temper-screw on the 
walking-beam to let the line lower, 10 the 
Thungry bit at the end could bite Further 


it now dulled and battered from its work 
bared arms were flashes of sweating tan in the 
stun as he rained blows upon the glowing metal 
Medford grinned in adtairation as the hot steel 
took form, edged and true. It was 
of tool dressing than he could do. 
“That is a beautiful job,” 
Both men tursed to see Bolton smiling in at 
them." He stood with one immaculate boot 
raised to the drilling oor and a large pink band 
resting oh 


sou Eee See "| BES Keen Shaves 
Tiwaekichustentanliay” Hest | With One Blade 


in upon the floor. 


“You knot some of the 
socket ting site pesmi about 
xpenses Now if they Could jest se you work 
ing there, dressing that bit—" He smi 
tmoment, and then became serious again." The | 
trae thw tar dense to be | § 
BE | ruch hope of Boing od That isthe way they | "Special OFFER Now! 

Follow This Mant! | | 2 se rte Sod. conidentaliy' “he | 2 rete 

lowered his voice out of earshot of Medford, 


Secret Service Operator 38 Is on the Jobt | | who had gone to the other side—"confiden- 


FAW oh al te echemgt | | Har ¥ at tine to Wink the me Of 
pees Tm betting there's il here,” Jerry asserted. 
Sewer’ S | | cTros, you can't ever be postive. But f do 


Setar afiesemtramn | | tno ibe hemo wer i 
eR a ee a 


Ritesh eve word: Rosas | | eight on top of fortune in a in the 


Rhodes KRISS-KROSS St 

ir, soared | Rhodes, KRISS-KR 055 Strgpper 
Ba Ee mo coc te te | 

yo See Pomares arrenk sees 
Made to Rs Cie | | hat wa | 


eT | | “alt me. recaps ere ght Bate | es 

cling Sevag the kes he ter hes 
ten enough money spent Tn afraid tm 
Sel ooe pee ore ee 
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Nit wag n> 
Bears, Dire 

Eo 
Pe heer 
rape 

rie alee rhe 
an cit seer sreets 
plate eel tte 
PLE PAL Rohe Ronrtay 
Se eer 
ici deer drat" Be rae 
Sete pee ei eer 
wears tans San 
pa LT per 
rt retest 


tual effort when it won't do 
tindertand?™ 
’S Yee” sad Jerry slowly 
Tinie 
BUT ts news of the impending shutdown 
id not sow bis works Hater memed to 
proceed more swiftly, wit an almont desperate 
nergy, ‘The engine seamed and the bull heet 
‘whined, winding’ the cable about it Little 
spray ml htt nthe wind. he ie 


T understand, 


ng 
tthe bailer from the aide. 
‘The fivefoot bucket dropped swiftly into the 
hole. Downward sped the sand lie, almost 
tile of it" strip of doth which Jerry bal ted 
Around it, marking the length, announced that 
the baler was at the bottom, 

When the whirring calf-wbcel pulled it up 
fand it was drawn aside to be exipticd, Jerr? 
bent close watch tpon the muddy water suc. 
ing out. “All the palped rock and earth, ground 
up by’ the bit, lad to be brought up fr that 
wenter. ‘To his alert eyes, it wns the sory ofthe 
formations ‘through which he was aril 
Pailuly, saved from, the utpourings of the 
baile and let to settle, gave up dark pray silt 
He rubbed it between hs Sager, sting it 

tly. 

‘The bit. was pounding again. Some softer 
stratum sichled more easily now. The baile 
Brought up a slush of sft green shale. ‘This was 
no common formation. Apsin Jerry compared 
Bis records. Sure enough, the ame green shale 
had appeared at 5,000 feet in the feld on the 
other ade of Drumwell Jerry grinned. The 
tools plunged deeper, ‘There were brifer inter- 
ete eum the toupee 
lowering the line below the walking ben 
five feet of extension i allowed tere Kt out 
‘quickly, and a new bold was taken on the 
fable, Farther up. Tn a day they made thirty 
eres —a hundred and tty fect of progress 


HUT us down, wi 

1D throat i fst 

"Nleford laughed boyishly with excitement 

onde ‘be bony ‘We're going to know 
"eon tbe long now! We're going to 

ove way or the other. Anplody that wants to 

stop us will ere have to bose 


they!” Jerry. sid 
“They'll have to 


ling Drven- 
‘well. " Bleen's past and present were less 
obvious. 

“What docs it matter who I'm with?" 
When demanded. "I want to buy the lease 
from you in my own name. I'm talking cash.” 

jut the Drumvell-National is drilling on 
it." Fittley replied. “Even iT wanted to, T 
‘couldn't sell it while they're drilling. 

ieen's lips moved a 
downward as he laughed. “You ought to know 
‘more about cil leases than that. Listen here! 
Tisharsh voice seemed 


yy good. You | 


| Young outdoor 
men wanted 


seria eamot eet the Ine 
‘So we are acecting now, trent 


weige place of 
‘Kent, Ba, 
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amps 
fdvertne 
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Jerry Smashes Through 


(Continued from page 18) 


almost to be beating about Fittey's mild, 
feaying head. “Go take a look at your lense, 
{Bo'you think it's extended automatically, just 
bocuuse they're driling? Net ‘They've got to 
actually be producing oi” 

‘Yen Einow that.” But as log as they're 
york Hf T oughta to take i aay from 
them. 

“Oh, you dol And if they get a dry hole 
tien woe ae goa? Tim eka soe b goed 
price now, Do you expeet me to let it stand if 
They don't get ail Dont forge, ther ve been 

ldeats in that neighborhood, before this 


“Ob, they wouldn't let it go now. 
“Wouldn't they? Tdon't Why don’t 
you call them up on long distance, and sce? 
“But I don't believe—" 
Bleon had got up to go. 


‘OU think it over,” be commanded. “I'l 
be back tomorrow.” 
agit Htercca Tous him in the par 


“Well, what do you think now? 
seit gned Deinwell Iasi” Fitter 
id slowly. 
ey rifhat did they say 
“Mr. ‘down there ssid they hope to 
‘complete the well before the lease i ae 


Expects to get a gusher, does 
‘He didn't may that 
Well auppose they don’t complete the well 
in tine, "en what? Wil they pay yon fora 
1 gathered from Me. Holton that theyre 
short of funds.’ 7‘ 
Fitley was shaking his head slowly, pus- 
Thien laughed his one-isde augi 
A rom ing to do abot Pro 


he Interview was en 
together tow notary, 


ed, the tw 
‘executed a 


“Of course,” said Fittley, 
thieis void. I'm dating it the twenty- 
till then, 

Bleen’ “That's ive days of." 
“AT THE rig te engine rove the bull-wheel 

fiercely, the wet cable strvaked up out of 
the wel, the steldrillstem emerged, tow some 
thirty feet in the derrick, paused with Uhe bit 
hhung dripping over the hole, and was swung to 
the side. The bailer went down, came back 
brimming, and was quickly emptied. Part of 
the contents went into Uh bent pail on the 


Jl the motion of turning back to the Role 
ferry Crandall stopped abruptly. Off balance, 
hie jerked hack, dropping to one knee and eye 
ing the sludgy contents of the pail. His posture 
Was tense. 9 

™ Phil, come bere!” 

He called the tool dresser without taking his 
eager gray eyes from the bucket. Medford 
aie Hound 

ferry commanded. 
gone of the muddy water thin fl 
faintly iridescent. It caught the light 
in elusive, changing colors, streaking and spi- 
raling into fanciful patterns. 
theford Beat dow with his bands oni 

“Say!” he exclaimed. “Sey!” 

‘They set the pail aside and bailed 
‘The same thin flm topped the water 
‘went into the engine house and out a 
Tittle can of silt, left there to dry, from the 
morning's bailing. “He took w portion a iia 
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Jerry Smashes Through 
(Continved from page 1:9) 


ust be the Wiens” sai Medford 


Before they had gone half of the five feet, 
Jerry brought the bit up. “A run of the bailer 
‘showed a foot of il topping the column 


Why’ not go abeed deeper? the, tool 
reser urged. Why not iets Bnd out?” 


HE bt wa ale partys 
‘Tete wel when 


There, If we go pounding around down there, 1 

‘may blow inon ux. No telling how much would 

is Wasted before we could get the tanks up, 

fie lai 

“Thats right to.” 

“I think we have it, now. 1 think we have.” 

Jerry was exultant, "Dut there's no te being 

Grated goin about tay ine 

{ewe have time enough to do it right.” 
snaclven, the tw then ere 


to the mouth 


“A week?” Medford complai 
we ever going to wait a week?” 
“Pretty hard, isn't 10 But haste might 
taake maste T's uc we di tw ahead A 
Io fo cou be din ‘werk. "OF sare 
wwe may. not get it ‘may be just a 
pocket.” He bit his lip at the thought. "I'm 
Pretty confident, though. I stopped by—to 
fel Wotton." He ast there. TT word for 
im to cotne out. 


“I dou't know. Better be careful what we 
say. ‘Tt may not matter. “But Ill get Mr. 
Holton by himself and tell him.” 
“Doesn't he know?” 
“Not yet, 
We'll go on just as if we were 
Mr. Belton wants to let the otber f 
the news, he has the authority to do it.” 
“The two men were climbing out of the ear. 
Bolton came somewhat in advance of the 


in on 


vi 

Betty well” Jerry announced. 

‘The stranger was nosing about the rig, gazing 
into the Hite ditch which bad eared sy the 
Water hailed from the well. ‘Traces of cll re 
Trained. With a loud call to, Meaford, Jerr 
Feit arent thew. wold lp 
torallay the stranger's suspicion. 

Hokting tightly to the brakclever which 
repilatel the speed of the descending tool, 


thought I'd etter call you,” sad Jerry. 
“Well—ve have quite a showing.” 


Bolton glanced toward the stranger, who was 
‘out of earshot 


Is it—ah, imminent, this showing of oil?” 
“Tt looks pretty good.” 

‘The vice president crossed his arms over 
. plump chest and eyed Jerry keenly 
"Young man,” he sid, “I've got senoething 

intresting Twi to talk to you about. 

Jerry was reserved. The details of his own, 
‘news could wait. Helding to the brake-lever, 
he was attentive to Bolton, 

‘You're a clever young man, with brains,” 
the vice president began." You've shown that 
your worth is mighty valuable to anyone who 

Knows ow to appreciate rains" 


‘OU could earn yourself a great amount of 

‘money if you s0 desired." Balton laid 
friendly hand on derry’s shoulder, and lowered 
his voice almost to a whisper. "These hick 
stockholders back East never did appreciate 


the gigantic problema tat confronted x prac: 
tieaf'ad ment Now they are ao ght that they 
‘ot only don’t wish to pay « young man hike 
ou what you are entiied to, but they” even 


‘won't put up the money. th ret 
Tenew this lsc. Tt woukd verve them right 


not reply. He was gazing steadily 
lat the view president, almost without expres: 
sion in his cool gray’ eyes 
Holton beckoned the stranger to come, 
‘want you to meet a friend of mine. This 
ie Me len, Me Cranda 
xy shook hands gingerly. ‘Bleen watched 
Palace sharply, 
“Now see here," Bolton whispered, “the 
company’s las expiry in" 
fn the near future,” Blcen interrupted. He 
Jnnd not taken his eye from Jerey"s face. Sone= 
thing he saw there meemed unsatisfactory. "A 
Jease dorsn't last forever,” he added vaguel 
"The lease 


lover after its expiration. ‘They would be glad 


torgive yous mighty protable share if 00 
{just codiperate with them.” 


"TILL Jerry did not reply. His face bad 
ST cra mectie Marden, elton 
seemed not to notice it. 

*"The only thing for you todo,” he continued, 
“is just not to say anything about the conde 


tea, 
Fait mad Bolton, “Fast don't pro- 
cee very fast for awhile” 

derry spoke only two words 
“eae ow 

tom flushed an 
Apparent be sik “yon don't em to 


do,” the driller snapped. “Listen. 1 
understand some things now that T only s 
before. I wasn t sure youtwere back of 
juck Norden when be lost those tool 
*Wiy—why, my dear young man—an acci> 
wae me 
"Accident? When we fished them out, the 
piece of cable on the end showed what kind af 
foident it was, ‘That cable wnon't broken. 
Te was fled? 
“Look here, young fellow! 
saad ee lism 
crimson. He began to bluster, 
Stand here and say— 
“Get out!” Jerry ordered. 
Bleen ‘shrugged his shoulders slightly and 
pulled at Bolton's arm. 
“Come on. What's the use?” 
‘stood arguing near the auto. 
‘Jerry's eves gleamed with further recopni- 
tion. For the car in (Continued on page 151 


Bolton's man 
His face was 
“You can't 


‘The two men 


ine 
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ey aiplley 


ar ee i 
‘had stood there briefly on that night when be 
eet 
1 at te, fe 
ice. He threw his coat back, showing a | 
is acinar 
Ee otis eeariea cme 
Pacrseainen terre 
ibn niocrata 
i hea eka 
re 
eam acta deze 
ick, a new strategy. 
aye ime 
oe ee 
feat 
a en et 
es te 
a 
5 recat wi 
retin ee Pas ui 
he vice president glanced at the cable. It 


toward. the 


felloy—" 


ae es 
et Tee kt ret 
rit 


JLLOWING Molton in his ange, Jerry had 
Tet go the beuke lever. ‘The tools had gone 
innaahing to the bottom of the hole. It was 
all that was needed. 
wtiee wa runbling, A roan, A lack 
of Tai shot up, thundering like a 
Studenly: fret Niagara. "There was crash, 
the sound of splintering wood, and the atee 
tools tore ‘through the ‘derick timbers, 8 
Uiree-ton bullet sot throug ii 
erry stare wide-eyed, ax stunned 
ruddeanest of the thing. Of to the se, 
Toni gaped for n moment, then leaped into the 
fered hanging, nde dashing 
‘Medford clutched at Jerry's arm 
him. "Ina moment. the drillers tenseness 
snapped as be fg his own bat madly into 
then and joined the tooksresser 
lle, They shook each other's hands, danced 
in 8 cragy circle, and let go their hourse voices 
in unbert 


He ducked 


ito the 
hack ‘over 


id Broadway, Drumwell, you 
could te the usher, yoguting out over the 

Hock, giving off a feathery spray” 
aie tes neat oi eons 
ery. of a new pool and new ruilions in 
‘gnaling the tiumph of a driller who 


that il 
2 Vgues Tm done for with the Drummell 
Natiotal,” suid th 


Tiga ef tearing” He took a 
es from hs pocket and crumpled it 


leon gave 
folded 


Tone would have had this 
work.” The pinch of conscience showed in his 
"We'd have saved the com 

Td waited just a week to 


pany this money, 


boring it in” 
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ur beautify ilustrated book 
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of the big contributions to longer and healthier lives for 

and your children is the care food manufacturers take in 

the preparation of foods that reach you in cans, jars and 

bottles. 

And aiding manufacturers at every point where heat enters into 

the preparation of products for the market are Jyeos Instruments for 
, recording and controlling heat processes. 

idk industry for instance. “The first step is to heat the milk to 

al there fo thirty minaton. ties than 142" any germ 


Aad the sone nfacturer has gone w step farther in invuring the purity of 
sprovlct by putting fee Temperature Regulators on his low hro-pessure 
tle washers which allows ti be nites being washed, terized and cooled to 

then immediately filed without being handed, “This insures putting 
ont pra with the Trecteria content. 
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hat you make and we will wend you infor 
will consult with you on the application of 
ring process. 
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INDICATING ~ RECORDING ~ CONTROLLING 


FOR power to run a working model, we 
recommend a miniature electric motor, 
powered with a set of Eveready Colum- 
bia Dry Batteries. This is a combina- 
tion that’s light enough to make the 
model and its self-contained power 
plant fully portable. The batteries have 
long-lasting pep and power, and furnish 
current wherever they are, independent 
of outside wires. This is the simplest 
and cheapest and safest source of power 
for models. But be sure you get Ever- 
eady Columbias, for theirs is the stamina 
that puts a demonstration through to a 


flying finish. 
NATIONAL CARBON COMPANY, Inc. 
New York {UEC} San Francisco 


Unit of Union Carbide and Carbon Corporation 


When you build a working model 


EVEREADy 
COLUMBIA 
Dry Batteries 


FOR RADIO: You'n buy fewer and 
better dry cell “A” batteries if you 
insist on the Eveready Dry Cell Radio 
“A.” No. 7111. This special cell, 154 
voits, is built by a new process and 
Jasts unusually long in radio service. 
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Quality that only 
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can bring— 


Satisfaction that 
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having the best— 


Seven years of highest 
quality radio manufactur- 
ing experience is beh 
every Bremer-Tully prod- 
wet 


Every B-T product is 
Quality throughout. No 
single item was ever built 
to sell on price—yet you 
will find that Bremer- 
Tully quality costs less in 
the end—and brings you 
much greater satisfaction 
in the meantime, 
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Dynamic 
oF Magnetic 


There is a Quality dealer 
near you who will dem- 
onstrate, if you desire. 


Send Coupon for details 


We are at work, Send th 
you as soon as there is an 
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Bremer-Tully Mfg. Company ee = 
656-662 Washington Blvd. ’ 4 
Chicago, Ill. 


